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PREFACE 

Thi s  Env i ronmental Impact  Statemen t ( E IS ) o f  the p roposed 
implemen tat i on o f  the Res ident i al Cons e rvat i on S e rv i c e  ( RCS ) 
Program has been p repared in  accordance wi th the National 
Envi ronmental Pol i cy Ac t o f  1969 , as amended ( NEPA ) ( 42 
U . S . C . S e c t i on 432 1 et  �.). The E I S  follows the appl i c able 
pol i c i es and p roc edures ro r  c ompl i ance w i th NEPA , as set  
forth in 1 0  CFR Part  2 0 8  ( 41 FR 42 7 4 ; J anuary 30 , 1 9 7 6 ) .  
Cognizanc e was also taken o f  the act i on by the Counc il on 
Envi ronmen tal Qual i ty in  i s su ing final regulat i ons e s tabl i sh­
ing uni form procedures for imp l ement ing the proc edural 
p rov i s i ons o f  NEPA ( 43 FR 5 5 7 9 ; November 2 9 , 1 9 7 8 ) . 

i i i  
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SUMMARY 

Thi s  envi ronmental impac t s tatement ( E I S ) analyze s  the 

poten t i al envi ronmen tal impac ts  wh ich  c ould re sult  from the 

implementat i on o f  the Re s i den t i al Con s e rvat i on S e rv i c e  ( RCS ) 

P rogram authorized by Ti tle I I  o f  the National Ene rgy Conser­

vation Policy  Ac t ( NECPA) ( Publ i c  Law 9 5 - 6 1 9 ) .  

1 .  The Re s iden t i al Con s e rvati on S e rv i c e  Program 

The RCS Program i s  a Congre s s ionally mandated p rogram 

to encourage the ins tallation o f  res iden t i al ene rgy c on s e rva­

tion and renewable resource measures in the homes of  cus ­

tomers o f  large ga s and ele c t r i c  u t ili t i e s  and home heat ing 

suppl i er s . Large regulated and nonregulated publ i c  u t il i t i e s  

w i th spe c i f i ed annual residen t i al sales  ( covered u t il i t ie s )  

are requ i red to prepare and admin i s te r  p rograms o f  c onsume r 

in format i on and s e rv i c e s  de s i gned to  promo te the ins tallation 

o f  such measure s . S tate governmen ts  may prepare a S tate 

Res i den t i al Cons e rvation S e rv i c e  Plan ( S ta te Plan ) governing 

the development and admin i s t ra t i on o f  u t il i ty p rograms by 

c overed regulated u t il i t i e s  opera t i ng w i th in the i r  s tates . 

S tates  may include nonregula ted u t il i t i e s  and any home 

heat ing suppl i e r  wh i c h  volun teers to p repare a p rogram for 

i t s heat ing fuel cus tomers . I f  a S tate  elec ts  no t to p repare 

a S tate Plan , c ove red u t il i t i e s  in  that S tate mu s t  implemen t 

p rograms under a Plan p romulga ted by DOE . 
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The res idential energy conservat ion measure s inc lude d 

in the RCS Program are : 

• Caulking and weatherstripp ing 

• Specified furnace ef fic iency modificat ions (e . g . , 

vent dampers , and e lectrical and mechanical ignit ion 

sys tems ) 

• Insulat ion o f  ceilings , wal l s ,  floors , p ipe s , 

duc t s , and water heaters 

• Storm windows and doors 

• Thermal windows and doors 

• Heat reflec t ive and heat absorb ing window and door 

material 

• Electric load management devices 

• Clock thermo s tat s 

• Rep lacement central air condit ioners . 

Re s ident ial renewab le resource measures included are : 

• Solar dome s t ic ho t water sys tems 

• Act ive s olar space heat ing sys tems 
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• Combined ac t ive solar spac e hea t i ng-ho t water 

sys tems 

• Pass ive solar spac e hea t ing and cool ing sys tems 

• Wind ene rgy dev i c e s  

• Rep l ac ement so lar  swimming pool he aters . 

Under the Program , el igible cus tome rs o f  covered ut i l i ­

t i e s  and part ic ipat ing home heating supp l i e rs could rece ive 

the following serv i c e s : 

• In format ion about e s t imated s avings on ene rgy 

c o s t s for s elec ted ene rgy c onservat ion and re ­

newable re sourc e measure s 

• Ene rgy aud i t s  upon reque s t  

• Arrangements  upon reque s t  for the purch a s e , ins tal ­

la t i on , and fi nancing o f  the s elec ted ene rgy con­

servat ion and renewable resourc e me asures 

• L i st s , upon reque s t , o f  suppl i ers , cont rac tors , 

and lenders who have agreed to c omp ly w i th the 

Program' s  s tandard s  and proc edures 

• Pos t - in s t allat ion inspec ti ons . 

Bec ause o f  the nat ional nature o f  the RCS P rogram, its 
consumer educ at ion aspec ts  and i t s  o ther bene fi t s , DOE 
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e s t imates that a response rate o f  7 percent per year c ould 

. be ach ieved for the p roj ec ted five -year l i fe o f  the program 

( through 1 9 8 5) where aud i ts are free o r  at  minimal c os t . 

For purpos e s  o f  the E I S , DOE has a s sumed this  7 percent 

annua l re sponse rate nat ionwide , based on experience gained 

wi th exi s t ing ut i l i ty - o f fered energy audi t  programs . Thi s  

as sump tion i s  probab ly an optimi s t i c  p roj e c t ion given the 

l i ke l ihood that some S tate Regulatory Authori t i e s  may al low 

more than minima l aud i t  fees . DOE e s t ima tes that 7 5  percent 

o f  the  persons who rec e ive an aud i t  may purchase at l east  

one ene rgy c onservat ion measure addres sed in the  audi t .  To 

assess  the maximum l i ke ly e f fec t o f  the RCS Program , DOE has 

as sumed , for purpos e s  of the E I S , a 7 5  perc ent purchase rate 

by res iden t i al cus tomers rece iv ing aud i t s  under the Program . 

2 .  Impact  of  Program Measures 

For both energy c onserva t i on and renewab l e  resource 

measure s , there are only a few measures inc luded in the 

Program whi c h , even when imp roperly manu fac tured or  ins tal l ed , 

have potential  to cause a s i gn i fican t  envi ronmental impac t .  

For the se , Program s t andards minimize the poten t i a l  that 

imp roper instal lation or  the instal lat ion of fau l ty equipment 

w i l l  occur . The s e  measures and the mit iga t ing standards are 

d i s cu s s ed in det a i l  in S e c t ion 4 below . 

A sub s t antial  e f fort  was made to quan t i tatively ana lyze 

the potential  env i ronmental impac ts o f  the total RCS Pro ­

gram . The use o f  a quan t i t a t ive approach requi red that 

e s timate s be determined of the numbers of con s e rva t i on and 
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r e n ewab l e  r eso u r c e me asures tha t wo u l d  b e  i nsta l l e d  as a 

d i r e c t c onsequ enc e o f  t h e  RCS Program . For many m e asu r e s , 

and i n  pa r t i c u l a r  fo r r en ewab l e  r esourc e me asure s , va l id 

e s t i ma t es o f  Res Program-s t i mu l a t ed ma rke t pe n e tra t i on c o u l d  

n o t  b e  e s t abl i she d . Fo r t hose n a t i on a l  o r  site - spe c i f i c  

i mpa c ts wh i c h  c ou l d  b e  trea ted t h ro u gh quan t i t a t iv e  ana l y s i s, 

t h e  a n a l y t i c a l  t e c hn i que and resu l t an t  d a t a  are d isc ussed i n  

t h e  EIS . For those measu r e s  whe re DOE has b e e n  unab l e  t o  

iden t i fy a n  approp r i a t e  quant i t a t ive tre a tmen t ,  a qua l i t a t ive 

a n a l ysis of known or po t en t i a l impa c ts i s  pr esented in t h e  

EIS. 

In prepa r i ng t h e  quan t i t a t ive an a l ys i s, o c c as i on a l l y  a 

cho i c e  had t o  b e  mad e  among compe t i ng assump t ions . Whe reve r 

su c h  a c h o i c e  was r equ i r ed, t h e  assumpt i o n  c hosen was t h a t  

wh i c h wou l d  produ c e a proje c t i on o f  t h e  mos t adve rse o r  

w o rs t  c ase envi ronme n t a l  impac t .  

Mo r e  spe c i f i c a l l y, t h e  EIS an a l yzes t h e  e n v i ronmen t a l  

i mpa c ts o f  t h e  c o ns e rva t i on and r e n ewab l e resou rce m e asu res 

t h a t  c an b e  i ns t a l l ed und e r  the RCS Pro g r am in t h e  fo l l ow i ng 

mann e r: 

• The n a t i o n a l  po l l utan t emiss i ons i mpac ts due t o  

t h e  fo l l ow ing t h r e e  me asu res a r e  estima t e d  quan t i ­

t a t iv e l y: c e i l i ng insu l a t i o n, wa l l  i n s u l a t i on, 

and wa t e r  h e a t er i nsu l a t i on . 

• The na t i o n a l  po l l u t a n t  em i ss i o n  i mp a c ts due t o  a l l 

o ther me asures a r e  ana l yzed qu a l i t a t i ve ly. Th ese 

m e asures i n c l u d e  f l o o r  i nsu l a t i on, duct and p i pe 
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in sulat ion , storm doors , s t orm windows , c l ock 

thermostat s , c aulking , we athers tripp ing, thermal 

windows , re flective and ab sorp t ive window films , 

furnace modifications ( including vent damp ers , 

ele ctric o r  me chanical ignit ion devic e s , oil  

burner rep lacement , and repla cement furnace s and 

bo ilers) , energy us age di splay me ters , l oad manage ­

ment device s ,  act ive solar he ating , sma l l  wind 

energy convers ion systems, pas s ive so lar devi ces,  

and so lar poo l he at ers . 

• The po tent i al s it e - spec ific  e ffe c t s  o f  al l measure s 

are a s se s sed qual it atively . 

3 .  Nat ional Impac t s  

Ceil ing , wal l , and water heater insul at ion are expecte d  

t o  account for a l arge port ion o f  any po llut ion emi s s ion 

increases  due to increased p roduct ion o f  me a sure s as we l l  as 

emis s ion decrease s due to energy generat ion savings under 

the Pro gram . 

It i s  e s t imate d that the RC S Pro gram wil l re duce re s iden­

t ial energy demand and wil l  a l so cause decre as e s  in the air 

and water po l l ut ants nec e s s ary to generate energy for re s iden ­

t ial bu iding s .  The e st imated re duct ion in re s ident ial 

energy us age for t he Pro gram i s  1 1 . 04 quads . Three me asure s 

ce il ing , wal l  and water he ater in sul ation -- wil l  account 

for about 7 1  p ercent (about 7 . 86 quads) o f  this total . The 

average annual re duct ion in energy us age due to the se three 
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me asures w i ll be b e t w e e n  0.31 and 1.57 quads.* T h i s  average 
'.' �.�, '/' ,_,,_ � I ""7 

r e p r esen ts f rom 2.6 t o  12.9 pe rc ent o f  t h e  projec t e d  residen-

t i al ene rgy c onsump t i on p rojec t e d  for 1985 and from 0.4 to 

2.2 p e rc e n t  of t h e  p roje c t e d  n a t i onal e n e rgy c onsump t i on for 

tha t y e a r . 

Na t i ona l poll u t an t emiss i on c h anges we re c a l c u l a t e d  on 

the basi s  o f  the c u rr e n t  d i s t r i bu t i on o f  fu e l  sou rc es fo r 

e l e c t r i c i ty gene r a t i on. B ased upon t h e  assumed 75 p e rc e n t  

p u r c h ase r a t e  f o r  t h e  t h r e e  major m e asu r es (c eil i n g , wa l l , 

and wa t e r  h e a t e r  i nsu l a t i on ) ,  a i r  and wa t e r  po l l u t an t  e m i ss i ons 

due to t h e  Program w e r e  est i ma t e d . The l a rgest es t im a t e d  

r e d u c t i ons f o r  a i r  p o l l u t a n ts we re f o r  n i t rogen oxi d es and 

su l fu r  ox i des. The l a rgest redu c t i ons fo r wa t er po l l u t an ts 

w e r e  fo r d isso l v e d  so l i ds and c h em i c a l  oxygen demand . The 

o n l y  two po l l u t a n ts for wh i c h  ne t i n c re ases m i ght o c c u r  

a r e  f l uo r i des and a rse n i c ;  I n  bo t h  c ases , t h e  estima t e d n et 

i n c r e ases wou l d  be sma l l .  F i na l ly ,  although almost a l l  o f  

the es t im a t e d  n e t  po l l u t an t c h anges a r e  bene f i c i a l ,  none o f  

the c h anges i s  majo r o n  a na t i on a l  sc a l e . For examp l e , the 

p roje c t e d  n e t  r e d u c t i on fo r n i t rogen oxid es would be equ i v a ­

l e n t  t o  f rom 0.14 to 0.68 p e r c e n t  o f  t h e  proje c ted 1985 
n i t rogen ox i de emiss i ons f rom e n e rgy-r e l a t e d  ac t i v i t i es .  

4. S i t e-Spe c i f i c  Impa c ts 

The energy c onse rva t i on and ren ewab l e  resou r c e  m e asu res 

i n c l ud e d  in t h e  ReS Program were exam i ned for poten t i a l  

s i t e-spe c i f i c  h e al t h  a n d  sa fe t y  imp a c ts . F o r  e ach o f  t h e  

m e asures , th e po t e n t i a l adve rse. i mpacts we re re l a t e d  t o  

*The range i s  t h e  r
-es u l t  o f  u s i ng the l i v e s o f  t h e  shor t e s t  

and l o nge s t  Zi v e d  Pro gram me a s ure s a s  the b as e  p e riod for 
ca l c u lat i ng the a v e rage net chang e .  
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po t en t i a l f au l t y  manu f a c tur i n g  or i mproper i ns t a l la t i on . 

None o f  the e n ergy c onserv a t i on or re n ew ab l e  resourc e m e asures 

should c onst i tu t e  a sa fe ty or h e a l th h azard wh en proper l y  

manu f a c ture d , inst a l l ed, a n d  opera t e d . Ana l ys i s  showe d  t h a t  

the re are three c a t e gor i es o f  me asures with d i f f e r e n t  l eve l s  

o f  po t en t i a l  adverse i mp a c ts . 

For c er t a i n  me asures, even i mproper manu f a c ture and/or 

inst a l l a t i on h as a very l ow probab i l i ty o f  produ c in g  an 

adverse h e a l t h  or sa f e t y  impa c t  be c ause o f  e i ther t h e  l a c k  

o f  inhere n t  d an g er o r  t h e  l i m i ted s c ope o f  prob l ems t h a t  

i mproper manu f a c ture or i ns t a l l a t i on c ou l d  c ause. Th e 

me asures i n  this c a t e gory i n c l ud e  c au l k i n g , w e a t herstripp i ng, 

rep l ac ement air c o nd i t i oners , passive so l ar me asures, duc t 

and pipe i nsu l a t i on, c l o c k-th ermo s t a ts, h e a t  re f l e c t ive and 

h e at absorbi n g  w indow or door ma t er i a l, d ev i c es asso c i a t e d  

w i th e l e c tr i c  l o ad managemen t  t e c hn i qu es, a n d  e nergy c o nserv -

i n g  pra c t i c es .  

For o t h er me asures w i th a h i gher probab i l i ty for pro­

duc i ng an adverse h e a l th or s a f e t y  i mpa c t, t h e  Program 

i n c l udes sa f e ty and e f f e c t iveness s t andards . These s t an d ards 

are i n t ende d  to redu c e  to an i ns i gn i f i c an t  l eve l t h e  po t en t i a l  

for any adverse i mpac ts o c c urri ng i n  c o nn e c t i on w i th these 

me a s ures. These me asures i n c l u d e  c e i l in g  insu l a t i on, w a l l 

i nsula t i on ( o t her than ure a- forma l dehyde fo am) , f l oor i nsu l a ­

t i on , water h e a t er i nsul a t i on, storm and therm a l  w in dows, 

storm and t h e rma l doors , repla c em e n t  furn a c es or bo i l ers, 

o i l  furna c e  r e p l a c emen t burn ers, a c t ive so l ar h e a t i ng, 

a c t ive solar w a t e r  h e a t i ng , and sola r poo l  h e a t ers . 

Al though there i s  a somewh a t  higher probabi l i t y o f  

po t en ti a l  adverse h e a l th and sa f e t y  imp ac ts regard i n g  t h e  
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mea sure s  in this  s econd c a tegory , the po t en t i a l ri sks c an be 

minimized . The pr imary po tent ial  risk  regarding s torm and 

thermal windows and doors is glass  breakage . Th i s  po ten t i a l  

r i s k  c an b e  m i t iga t ed through , the use o f  shat ter- re s i s t ant 
material s .  The pr imary r i s k  rel ated to c e i l ing , wal l , 

floo r , and wa ter heater insulat ion ( o ther than urea- fo rmalde­
hyde foam ) conce rns po t en t i a l  fires . Thi s  risk c an be 

minimized through appropri a t e  ins tal l a t ion proc edures and 

the use o f  f i re - re s i s tant ma terial s .  The primary conc e rn 

regard ing repl acemen t furnac e s  and burners c oncerns po ten t i a l  

explos ion , f i re and carbon monoxide emi s s ions . Thes e  poten­

tial ri sks c an be minimized through app ropri ate  ins t a l l a t ion 

procedures ,  material  s tandards , and ma intenance. Pr imary 

c onc erns regarding ac t ive solar  sys t ems concern po tent i a l  

outga s s ing and wa ter contamina t ion . Thes e  r i sks can be 

mi t igated by approp riate  ins t a l l a t ion proc edures , material  

s t andards , and main tenanc e .  Increased homeowner educ ation 
and awarene s s  in connec t ion wi th thi s  Program shou ld also  

he l p  to furthe r e l iminate poten t i a l  probl ems regardi ng the se 
me asures . 

The th i rd c a t egory o f  measure s - - wi th the greatest  

l evel  of  po t en t i a l  adverse hea l th and sa fety impa c t s  _ _  

invo lve s (1) the three energy conservat ion measures and the 

one renewab le resourc e mea sure spec i fi ed below who s e  adverse 

impac t ,  in the event of improper per formance , are po tent ial ly 

s ign i f i c ant , and ( 2 )  c oncern s  regarding the reduc tion in air 
exchange rat e  resul t ing from the ins t a l l a t i on o f  c e rtain 

energy conservat ion measure s. The s e  five c once rns are : 

( a )  Wal l  insulat ion : urea- formaldehyde foam 

( b )  F l ue opening modi f i c a t ion : vent dampers 
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( c )  Elec t r i c  and mechan i c a l  ign i t ion systems 

( d )  Sma l l  w ind ene rgy convers ion sys t ems 

( e )  The inc reased conc entrat ion o f  c ertain indoor a i r  

pol lutants  wi thin a res i den t i a l  bui lding , c aused 

by reduc t ion in the air exchange rate in the 

bui lding , from the ins tal l a t ion of energy conser­

vat ion measures such as c aul king , weatherstripping , 

and s torm doors and windows . 

Each o f  the s e  maj or areas o f  concern i s  d i scussed be low . 

a .  Wal l  Insu l a t i on: Ure a - Formaldehyde Foam . 

The re are several heal th and safety conc erns as soc i ated w i th 

the use  o f  urea- formaldehyde foam as an insu l a t ing ma terial  

�n  res idenc e s . Formal dehyde gas  i s  pre sen t in the  components 

of the foam and may be  released during the foaming operat ion 

at the t ime o f  installat ion , and a fter ins tal l a t ion by 

decompo s i t ion o f  the foam . Improper ins tal l a t ion c an c ause  

such releases  o f  formaldehyde gas into  home s . 

Potenti a l ly , formal dehyde gas c an c ause hea l th prob l ems 

ranging from temporary i r r i t a t ion to death in ex treme c i rc um ­

s tanc e s . Heal th symp toms resul t ing from expo sure may inc lude 

eye and upper re sp i ratory irritat ion , shortne s s  of breath , 

nasal conge s t ion , and skin rash . Ind iv idual re spon ses  to 

concentra t ion leve l s  vary widely . The mo s t  commonly repor ted 

symp tom is i r r i tat ion of the uppe r  re sp i ratory trac t . The 

sever i ty o f  the inc iden ts  reported a l so re flec t w ide var i a t ion . 

Prolonged exposure or h i gher conc en t rat ions o f  formal dehyde 

vapor c an l ead to pu lmonary edema , pneumon i t i s , and , in 

ex t reme c i rcumstanc e s , death . 
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The Pro gram i s  developing an interim material 

standard and an in stallation standard for urea-formaldehyde 

foam . In s tal lat ions o f  UF fo am insulation wil l not be 

permi t ted under the Program unt il s tandard s have been formally 

adopt e d .  Because o f  concerns about po tential prob lems 

related to thi s me asure, the Pro gram al so requires  four 

inspect ions in the first 10  in stallations o f  UF foam by each 

contractor and random 10 percent po s t - in s t al lat ion inspec tions 

thereafter . An alternat ive to require po s t - ins tallation 

in spe ctions of all  UF foam in stallation s performe d under the 

Program might reduce po tential probl ems even further .  

However, i t  i s  bel ieved that the po s t - ins tallat ion in spec tions 

propo sed will accomp l i sh the de s ired objectives effect ive ly 

s ince contractors wil l  know that the ir wo rk wil l  be checked 

and tha t they will be held accountable for improper ins talla­

t ions . 

b .  Flue Opening Mo dification: Vent Damper s .  There 

are three po tent ial hazards as so c iated with the use o f  vent 

dampers . For all t ypes o f  vent dampers, failure to open 

upon burner ignition , or  clo sure during burner fir ing could 

re sult in vent ing combust ion produc t s  into a residence, 

po s s ibly le ading to carbon monoxide po i soning . Se condly, 

for dampers on gas heating sys tems , failure of  the dampers 

to open in t he event that the pilot  is ext inguished could 

re sul t in vent ing unburned ga s into the re s i dence, creat ing 

a fire or explo s ion ri s k .  Finally, for e lec trica l ly acti­

vated damper s, failure could also result in e lectrical 

sho c k .  

DOE addres sed these concern s through a material 

standard in the Pro gram. DOE is a l so devel oping an in stal la­

t ion s tandar d for vent dampers. Ins t allat ions of vent 
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dampers wi l l  not b e  permi t ted under the Program unt i l  ins ta l ­

lation s t andards have been formal ly adopted . 

The Program requ i r e s  a po s t - ins t a l l a t i on inspec t i on 

o f  every ins ta l la t i on o f  vent dampers oc curring under the 

Program . An alternat ive was con s i dered to requ i re inspec t ion 

o f  1 0 0  perc ent o f  the f i r s t  1 0  i n s ta l lat i on s  by each contrac ­

tor and a random 2 0  percent there a f te r . Thi s  op t i on would 

reduc e the  a s soc i a ted costs  o f  po s t - in s t a l l a t ion inspec t ion . 

The magn i tude o f  increased s a fe ty haz ard that would b e  

as soc iated wi th thi s a l ternative i s  unc e r tain . In  v iew o f  

the poten t i a l  hazard assoc i a ted wi th vent dampers , the 

original propo sal  was cons i de red p re ferab l e . 

c .  E l e c tric  and Me chan i c a l  I gn i t ion Systems . The 

primary heal th and safety c onc ern s  a s soc i a ted wi th e l ec tric  

and mechan i c a l  ign i t ion systems are  potential  f i re hazards 

and the po s s ib i l i ty of a sphyx i a t i on . Mo s t  ign i t ion systems 

are equ ipped w i th s a fe ty feature s wh ich  are de s igned to 

shu t o f f  the gas supp ly in the event o f  p i l o t  or main 

burner i gn i t ion fai lure . I f  the se sa fe ty feature s fa i l  to 

operate properly , unburned gas could vent into the re s i denc e , 

c aus ing a f i re or explos i on hazard from o ther sourc e s  o f  

ign i t ion . Unburned gas could a l s o  c ause  a sphyx i a t i on o f  

re s i dent s .  

DOE addre s sed these  c onc e rn s  through a Program 
material  s t andard and i s  a l so devel op ing an in s t a l l at i on 

standard . I n s ta l lat ions o f  elec tric  or  mechan i c a l  i gni t i on 

devices  wi l l  not be  permi t ted un t i l  in s t a l l a t i on standards 

have been forma l ly adopted . 
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Because  o f  the potential  heal th impac t s  as soc i a ted 

wi th improperly ins tal led or mal func t ioning ele ctric  and 

mechan i c a l  ign i t ion sys t ems , the Program requires  a po s t ­

ins tal lat i on inspe c t ion o f  ins t a l l at i ons oc curring under 

the Program . As with vent dampers , it wa s conc luded that 

s a fe ty and heal th cons iderat ions outwe ighed cost  cons idera ­

t ions . Because  o f  th i s  priori ty , options fo r fewer po s t ­

ins tallat ion inspec t ions were rej ec ted . The same pre fe r ­

enc es were reached regarding post- ins tal l a t ion inspect ions 

of sma l l  w ind ene rgy conve rs ion sys tems , wh i ch are d i s ­

cus sed below . 

d .  Sma l l  Wind Ene rgy Convers ion Sys tems. The primary 

po tent ial  s a fety conc e rns as soc i ated with the res idential  

use  of  smal l wind ene rgy conve rs ion sys tems are  s t ruc tural 

fa i lures of the tower supports and ro tor subsys t ems . Tower 

c o l lapse due to wind loads is a h i ghly un l i kely but potent i al 

hazard where except ional ly high winds , gus t s , tornadoes , or 

hurri c anes exc eed des ign l im i t s . Tower c o l l ap s e  due to 

foundation fa i l ure from flooding , s e t t l ement , or e arthquake 

rep re s ents a po ten t i a l  but avo idab l e  hazard . Frac ture and 

breakup o f  ro tor b l ade s have been ex treme ly rare , but 

s t i l l  repre sent a poten t ial  hazard to l i fe and p rop erty . 

Addi t ional poten t i a l  he a l th and s a fety concerns 

as soc iated w i th sma l l  wind energy sys tems re l a t e  to the 

safe ty of u t i l i ty l ine maintenanc e personne l .  Mul t iple  

e l e c tr i c  gene ration sourc e s  increase the poten t ia l  s a fety 

hazard in u t i l i ty grids by inc reas ing the d i f ficu l ty o f  

i sola t ing transm i s s i on l ines for repa i r .  No i s e  from normal 

operat ion i s  not conside red an adverse imp ac t ,  but a poten t i a l  

nui sance could ex i s t  whe re maintenanc e i s  no t adequate to 

keep up with no rmal wear and tear or where c l ose p roximi ty 

i s  not appropri ate fo r s en s i t ive adj o ini ng l and uses . 
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DOE addre s s ed the s e  c onc erns through the deve l opmen t 

o f  Program ma terial  and installat ion s t andards . No ev idenc e 

c urrently ex i s t s  as to what , i f  any , s i t ing requ i remen ts  

shou ld be e s tab l i shed in order to min imize personal inj ury 

or prope rty damage i f  a sma l l  wind tower , me chan i c a l c om ­

ponent s ,  or e l ec tri c a l c omponen t s  ( such as contro l s  o r  

interfac e equipmen t )  fail t o  mee t  des i gn spec i f i c at i ons . 

There i s  al so l i t t l e  h i s to r i c a l  data regarding poten t i a l  

no i s e  impac ts  i n  the re s i den t i a l c ont ex t . 

e .  Indoor Ai r Pollu t i on. I n fi l trat ion o f  ou ts ide a i r  

contribu t e s  subs tan t i a lly t o  heat ing and cool ing requ i remen t s  

in many ( i f  not mos t )  hou s e s . The app l i c a t i on o f  vari ous 

ene rgy c ons ervation measure s wi l l  t i ghten up home s , reduc ing 

the a i r  exchange rate from i n f i l tra t i on and ex f il trat ion . 

Thus , wh i l e app lying the se measures may help conserve ene rgy , 

they may a l so c ontribute to po tent i a l  indoo r a i r  qua l i ty 

prob lems in c e rtain c i rcums tanc e s . 

Measures used to e l iminate a i r  l e aks i n  homes 

inc lude caulking and weathe rstripp ing , s torm windows and 

storm doors . There are seve ral air po l lutants  (e . g . , radon 

ga s, c arbon monoxide , n i t rogen dioxide , and forma ldehyde 

gas) wh ich have b e en found in home s wh i c h  adversely a f fec t 

health i f  the i r  c onc ent rations are high for an extended 

period of t ime. To the extent that ene rgy c ons e rvat ion 

measures reduce  a i r  exchange ra tes  and increase the conc en­

tration of  these pollutan t s , the he a l th of  bui l d ing oc cupant s  

may b e  a f fe c ted adversely . Pre - ex i s t ing he a l th prob l ems , in 

par ti cular , may be aggravat ed. However , w i th the po s s ib l e  

exc ept ion o f  potent i a l  p rob l ems as soc i a t ed w i th radon ( s e e  

b e l ow ) , i t  i s  not b e l i eved that the h ea l th impac ts wi l l  b e  
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sign i f i c an t . Po t e n t i a l  adverse i mp a c ts due to indoor c ombus­

tion o f  fue l w i l l  ex ist o n l y  i n  homes w i th natu ral or l i quid 

p ropane gas a pp l i an c es o r  gas and o i l he a t i n g  equipment. 

A majo r c on c e rn i nvo l ves the a c c umul ation o f  radon 

gas c ause d  by reduc e d  a i r  exchange r a t es in home s app l y ing 

these ene rgy c onse rva t i o n  me asu res. Radon c an en te r a home 

f rom rad i um - b e a r i ng so i l  und e r l y i n g  or i n  the vic i n i ty o f  

the bu i l d i n g, groundwa t e r  se e p age o r  we l l  wate r pass ing 

through rado n - b e ar i n g  rock fo rma t i ons , c o ns t ruc tion mate ria l s  

c omposed o f  rad i um- b e a r i n g  soi l  o r  rock , a n d  certa i n  typ es 

o f  ro c k  use d  i n  so l a r  heat sto rage sys t ems . The po t e nt i a l  

he a l th hazard asso c i a t ed w i th exposu re to radon gas and 

radon d augh t e r  p roduc ts is the emiss i on o f  sho rt range a l pha 

p a r t i c l e  rad i a t i on . Though the amo unt o f  r ad i a tion e n e rgy 

and ma t e r i a l  re l e ased i s  l ow , a l pha p a rt i c l es c an be ve ry 

d amaging to human t i ssue c e l ls .  Pro longed exposure to h i gh 

radon gas c o n c en t ra t i ons o r  a c c umul ated c o n c entrations o f  

resp i rab l e  radon daugh t e rs may i n c rease the r i sk of l ung 

c an c e r; howeve r ,  t h i s  has not b e e n  ad equa t e l y quan t i f i ed and 

do c umented f o r  l ow l eve l , l o ng t erm exposures . 

Whi l e  the potent i a l  radon p ro b l em was f i rs t  i d en­

t i f i e d  in s t a t es whe re m i n i n g  o p e rat i o ns unc ove red m a t e r i a l s  

w i th gre a t e r  than ave rage c o n c entra t i ons o f  u ranium , e v i d e n c e  

o f  t h e  p o t e n t i a l  radon p ro b l em has b e e n  found to b e  mo re 

w i d esp r e ad than i n i t i a l l y assumed . A g rowing r e c o gn i t i on o f  

poss i b l e  h i gh l eve l s  o f  radon and i ts d augh t e r  p roduc ts i n  

m a n y  p a r ts o f  t h e  Un i ted States suggests more i n fo rma t i on i s  

n e eded on b u i l d i ng ma t e r i a l s , water a n d  so i l  c hara c t e r ist i c s  

a t  the resi d e n t i a l  si t e , and a i r  exc hange r a t es . He a l th 

c o n c e rns may l e ad to fu t u re mon i to r i n g o f  bu i l ding mate r i a l  

supp l i es and c onst ruc t i on s i tes, as we l l  a s  d ete rm i n at i on o f  
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air  exchange rate s t andards . However , in the ab s enc e o f  a 

general ly ac c epted s t andard for maximum perm i s s ib le c oncen ­

trat ions o f  the se radioac t ive e l ement s ,  and the l ack o f  

source - s t rength data i n  residenc e s , i t  i s  d i f f i c u l t  to s e t  

ven t i l a t ion s t andards . DOE i s  conduc t ing re s earch in  thi s  

area and heads  a task force on indoor a i r  qua l i ty that 

includes CPSC , HUD , EPA , and NBS . 

Ano ther maj or conc ern invo lves indoor- generated 

air pol l u tants  from improperly vented gas app l i ances  or gas 

or o i l  heat ing equipment . The gas s tove emi ts  c arbon mon ­

oxide , n i t r i c  ox i de , n i t rogen diox ide , forma ldehyde , and 

resp i rab l e  aeroso l s  in s u f f i c ient quant i t i te s  to exc eed 

recommended heal th s t andards i f  venti l at ion is reduc ed . The 

heal th cons equences  could poten t i a l ly inc lude carbon monoxide 

poi soning , increased re sp i ratory i l lness , and death . DOE i s  

conduc t ing research on po ten t i al m i t igat ing measure s , 

inc luding recommended a i r  exchange rates to reduce the s e  

pollu tant concentration s . 

In v i ew o f  the uncerta inty about the magni tude o f  

these  hea l th haz ards , an a l ternat ive was con s i dered to de l ay 

the inc lus ion o f  measures which  may inc rease  potential  

indoor a i r  qual i ty hazards . However ,  the  de l ay o f  inc lus i on 

o f  caulking , weathe rstripp ing , s torm windows , and s torm 

doo rs, could a f fec t the suc cess  o f  the ReS Program s i gn i f i ­

c antly . The reduc t i on o f  a i r  i n f i l trat ion has been found to 
be an impo rtant recommendat ion for energy s av ing . Moreover , 

the se measures  are probab ly the mo s t  we l l  known . Bec ause  o f  

the increas ing cost  o f  ene rgy , i t  i s  l ikely that increas ing 

numbe rs of re s ident i al bui lding owners w i l l  utilize the s e  

measures , with or wi thout the servi c e s  o f  the Program . In 

the lat ter case , they migh t  not bene f i t  from in format ion the 
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Program might o therwi s e  c ommun i c a te to them . Delay regarding 

inc lus ion o f  the s e  measures wou ld seem to s e rve l i t t l e  

purpose . The Program focus should be , rathe r ,  o n  ensuring 

c ommun i c a t ion o f  p rac t i cal  knowledge to min imize or  e l iminate 

po tential  p rob lems whi l e  encouraging the con s e rvat ion o f  
ene rgy i n  res i dent i al bu i l dings and a t  the s ame t ime encou r ­

aging fu rther research o n  tho s e  a re a s  o f  po tent i a l  hea l th 

and s a fe ty conc e rn . 

5. Al ternat ives 

a .  No-Ac t ion Al terna t ive . The re is some l i ke l i hood 

that many o f  the consumer conserva t ion ac tions that  wi l l  be 

p romo ted by the Res Program wi l l  eventua l ly oc c u r  even in  

the  abs enc e of  the  Program . I f  energy - re l a ted expen s e s  

c ont inue t o  increase as a p roportion o f  hous eho ld budgets , 

re s iden t i al cus tome rs who wou l d  have instal l ed meas ure s 

unde r  the impetus o f  the Res Program are l i kely to eventua l ly 

do so anyway . As a c ons equenc e ,  some o f  the reduc tion in 

ene rgy usage and c o rre spond i ng po l lutant emi s s ion change s 

that are p rojec ted to re sul t  from the Program might occur 

even wi thout the Program . The s e  reduc t i ons and change s 

wou ld be  re a l ized wi thou t the cos ts a s soc i ated wi th imp l e ­

men t ing the Program . 

On the o ther hand , the cumulative reduc t i on in 

ene rgy u sage wou ld be l e s s  than that  wh i ch c an be rea l ized 

wi th the Res P rogram , and much of any near te rm bene f i c i a l  

e ffec t o n  energy impo rts  p roduced b y  the Res P rog ram wou ld 

be lo s t . Furthermo re , s i nce the Res Program prov ides fo r 

consume r in forma t ion program s and spec i fi e s  ins t a l l a t ion and 

mat e r i a l s  s tandards , the no - a c t i on a l te rnat ive i s  l i kely to 
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resul t in  a more poorly i n formed pub l i c  and a reduc tion i n  

the bene f i t s  that would have been ob ta ined b y  comp l i ance 

wi th the standards . F ina l ly , some o f  the peop l e  who wou ld 

have ins tal led measures regardl e s s  of  the  ex i s tence o f  the 

ReS Program can be expec ted to take advantage o f  i t s serv i c e s , 
and wi l l  thus be more l i ke ly to have s a fe and e f fe c t ive 

produ c t s  ins tal led than had there been no Program . 

b .  Program Al ternatives 

( 1) I n s t a l l a t ion S tandards Al ternat ives 

( a ) Po s t - I n s tal l a t ion Inspe c t i on s . I n  order 

to promote the training o f  ins t a l l e r s  a s  we l l  a s  safety 

and e f fec t ivenes s  o f  ins tal l a t i ons under the Program , 

po s t - instal l a t i on inspec t ions are requi red for certain 

mea sure s . The S tate P l ans mus t  prov i de for po s t ­

ins t a l l at i on inspec t ions o f  a l l  insta l l a t i ons o f  vent 

dampers ,  e l e c t r i c  or mechan i c al i gni t ion dev i ce s , and 
wind ene rgy sy stems . Instal l at ions o f  insu l at ion and 

other measures mus t  be inspe c ted on a random b as i s  w i th 

fou r  o f  a cont rac t o r' s  first  ten in s t a l l a t ions o f  

insu l at ion and 1 0  perc ent o f  a l l  o ther sugge s t ed mea ­

sures over the l i fe o f  the Program be ing inspec ted . 

The S t ate may reduce or e l iminate the 1 0  perc en t  random 

inspe c t i on requ i rement i f  i t  c an demonstrate that i t  i s  

not neces sary i n  order to ensure the safety and e f fec ­

t ivene s s  o f  the c overed ins t a l l a t ions . 

DOE did  not con s ider a l t ernat ives to the 

mandatory po s t - instal l at ion inspec t ion requ i rement for 

vent dampers , w i nd ene rgy devi c e s , or ign i t ion dev i c e s  

because of i t s  conc ern over the po ten t i al heal th and 

safety impac ts  i f  any of the se measures  were instal led 
improperly . 
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Regard ing the o the r measures, three 

a l t ernatives were proposed for the requ i red s cope o f  

the random post-in s t a l l a t i on inspec t i ons : 

( 1 )  No insp e c t ion requ i rement 

( 2 )  Requ i re d i s tribut ion o f  s e l f ­

inspe c t ion mate r i a l s  t o  a l l  audi ted 

home s and o f fer po s t - ins t a l l a t i on 

insp ec tions on request 

(3) Requi re inspec t i on o f  all  ins tal led 

measure s . 

Two add i t ional a l t e rnat ives were proposed 

regard ing the duration of the requi rement for po s t ­

ins tal lat ion inspec tions : 

(4) The inspec t i on s are requi red for 

the durat ion o f  the Program 

(5) After an un spec i f i ed in i t i a l pe riod , 

S t ates may , at the i r  dis c re tion , 

remove the inspe c t ion requ i rement . 

DOE determined , on the bas i s  o f  experi ­

enc e gathe red by u t i l i t i e s , that some measures for 

whi ch random inspe c t ions have been pre s c r ibed are 

occas ional ly ins tal led imprope rly . El iminal i ng the 

random inspe c t i ons al toge the r would dec rease the e f fec t­

iveness and increase the s a fe ty ri s k  as socia ted wi th 

S -19 



some o f  these measure s . Thi s  find ing app l ied , in 

part icular , to urea- formaldehyde foam and ac t ive s o l ar 

sys t ems . The inc reased s a fe ty r i sk and potent i a l  

reduc t ion i n  e f fec t ivenes s  a s so c i a ted w i th e l iminat ing 

a l l  random po s t - ins t a l l a t ion inspec t i ons we re c on ­

s idered unacceptab l e  i n  spite  o f  the increased Program 

c o s t  that inspec t ions wi l l  impo s e . 

DOE recogni zed the poten t i a l  c o s t  s avings 

in the s ec ond a l ternat ive , and c on s idered the use o f  

inspe c t ion guide s . However , the d i f f i c u l ty o f  ob taining 

mean ingful s e l f- inspec t ion by many homeowners made th i s  

a l ternat ive l e s s  a t trac t ive . 

Al ternat ives ( 3 )  and (4) wou ld b e  bo th 

the mos t  expens ive approaches and the mos t  l ikely to 

reduce  s a fe ty hazards to a min imum . However ,  the added 

costs  were c on s idered too high in relat ion to the 

potential  improvement in bene fi ts . Al terna t ive (5) 
wou ld a l l ow a S tate to end i t s  inspec t ion program 

wi thou t having to demon s trate that i t  was no longer 

needed . It was not cons ide red reasonab l e  to permi t 

inspe c t ions to end wi thout a demon s trabl e  fac tual 

bas i s . 

( b )  Loos e - f i l l  Insu l a t ion . S everal 

requi rement s  were proposed to govern the in s t a l l a t ion 

o f  loo se - f i l l  insu lat ion . The s e  requ i rement s  we re 

comb ined into three a l t ernat ives for c on s ideration by 

DOE : 
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( 1 )  The f i rs t a l t erna tive would requ i re 

the use o f  s evera l precautionary 

measures intended to ensure adequate 

ven t i l a t ion, mo i s ture p rotec t ion , 

and f i re s a fety . O f  the l a t te r , 

wire gua rds wou ld be  requ i red whe re 

needed to prevent e l e c t r i c a l  wi ring 

from being c ove red by insulat ion . 

( 2 )  The second al ternat ive wou ld inc lude 

a l l  o f  the prov i s ions spec i fied fur 

( 1 )  exc ept the requ i rement for 

wireguards . 

(3) The th i rd al ternat ive would inc lude 

a l l  o f  the prov i s i ons spe c i f i ed for 

( 1 )  except sub s t i tute a res t r i c t ion 

tha t a l l  loose - fi l l  insu l a t i on 

be below the l eve l o f  any wir ing in 

place  of the wire guard prov i s ion . 

The f i r s t  al ternat ive wou ld resul t in 

the lowe s t  po ten t i a l hea l th and s a fe ty hazard s inc e no 

wi ring c ould be c overed wi th insulat ion . However , th i s  

al ternat ive poses  a serious drawback . The w i re guard 

p rovi s ion wou ld s i gn i ficantly inc rease the ave rage c o s t  

o f  a n  instal l a t i on o f  loos e - fi l l  ins u l a t i on and redu c e  

the demand for such installat i ons under the Program . 
The c o s t  inc rease would be l i ke ly to a f fect the c om­

pet i t ive pos i t ion o f  any c ontrac tor , and espec i a l ly 

sma l l  bus ines s  c ont rac tors , at temp ting to do bu s i ne s s  

under the P rogram . 
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The se cond alternative would have a 

po tent iall y higher s afety r isk than the first alterna ­

t ive s ince a t t ic wiring would probabl y  be covered 

dur ing many in s ta llations . The magnitude of  this 

safe ty risk i s  not known , however . The Program bel ieve s 

this po tent ial r isk is minimal s ince me aningful field  

data do not  seem to support laboratory indications of  

it . DOE is present ly conduct ing re search that wil l 

help t o  eva luate this po tent ial imp act . 

The t hird a lternat ive would have approx­

imately the s ame impact as the firs t s ince no wiring 

would be covered with in sulat ion . However , insul ation 

leve l s  coul d be sub s tant ial l y  reduce d in some at t ics  to 

avoid cover ing wiring under this alternative , and the 

re sul t ing energy -usage reduct ion bene fit would be le s s .  

Al terna t ive ( 2 )  is con s idere d preferable 

because of t he l ack of data concerning the actual , as 

oppo s e d  t o  po tent ial , fire risk a s so c iated with cover­

ing attic wiring with in sulation and the relativel y  

high co s t s  and o ther drawbacks o f  al ternat ive s ( 1) and 

( 3 ) .  

( 2 )  Material Standards Al ternative s 

(a)  Enforcement Provis ions .  The rule does  

not require any enforcement o f  the material s tandards . 

Al though contractors mus t  use standard produc t s  fo r all 

ins tal lations performe d under the Program , with one 

excep tion no check of the se pro duc t s  i s  require d .  The 

excep t ion covers  a cus tomer or any o ther p erson who 

al leges inj ury because a contrac tor used subs tandard 

products . Such per sons shal l be ent it le d  to re dre s s  

under appropr iate procedure s .  These procedure s might 

inc lude te s t ing for compl iance . 
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Three al terna t ives  to t h i s  dec i s ion that 

were c on s i de red wou ld have requ i red : 

( 1 )  That a l l  ma t e r i a l s  used in the 

Program be t e s t e d by an independent 

l aboratory for comp l i ance wi th the 

s af e t y - re la t e d  sec t ions of the 

ma t e r i al s t andards . Laboratories 

t e s t ing insu l a t i on would have to be 

ac c red i ted under the Nat ional 

Vo lun t ary Labora tory Ac c redi t a t i on 

Program ( NAVLAP ) o f  the Depar tment 

o f  Commerc e . 

( 2 )  Tha t  a l l  ma t e r i a l s  u s e d in the 

Program be l ab e l ed or  give other 

evidence of comp l i an c e  w i th DOE 

material  s t andards . An a l t erna t ive 

to lab e l ing is the d i s tr ibut ion of 

spe c i f i c a t i on shee t s  ( c ontaining 

t e s t  re sul t s ) to a l l  re t a i l ers or 

c on trac tors to be given to the 

ul t ima te  user of the produc t .  

( 3 )  Tha t  both o f  the above a l t e rnat ives 

be adopte d . 

The fir s t a l t e rnat ive i s  l i ke ly to have 
the gre a t e s t  e f fec t  on reduc ing the poten t ial  for 

hea l th and s a fe ty haz ards ar i s ing from imprope rly made 

ma terial  s ince  ac tual t e s t ing would be requ i red . The 
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d i sadvantage o f  thi s  a l te rnat ive i s  that i t  migh t  b e  

cos t ly fo r many manu fac turers t o  c omp ly w i th i t . 

Prices  for the i r  produc ts  might r i se , and as a resul t 

some manu fac turers migh t  no t partic ipate in the Program . 

The second a l ternat ive i s  l i ke ly to b e  

l e s s  e f fe c t ive than the f i r s t  op t ion s ince some manu ­

fac turers may l abel  the i r  produ c t s  incorre c t ly . The 

a l t e rnative would provide more i n format ion to consumers 
under the Program , bu t migh t  increase some p roduc t 

c o s t s  and migh t  c au s e  some manu fac turers to keep the i r  

p roduc t s  out o f  the Program . 

The thi rd a l t e rnative wou ld reduce the 

poten t i a l  for hazards and p rovide more in format ion to 

the u l t ima te u s e rs . I t  would , however ,  increase c o s t s  

and po s s i b ly reduce manu fac turer par t i c ipat ion . An 

intermediate  approach cons ide red would be to requi re 
that e i ther o f  these a l ternatives be u s ed . Thi s  a l ter­

nat ive , wh i l e  less  c o s tly than requ i r ing bo th propos a l s , 

would a l so be subjec t to the s ame objec t ions as no ted 
above . 

( b )  Mineral F iber Bat t Insul ation . The 

materia l s  s t andard for m ineral fiber batt  insu lat ion 

requ i res that a warning l abel  be p l ac ed on kra ft paper 

vapor barrier c overings to  warn the ins t a l l e r  to  p l ac e  
the insu l a t i on i n  such a manne r  that the kra f t  p aper 

vapor b ar r i e r  i s  no t expo sed . Th i s  warni ng is  spec i fied 

because the  r i sk of rap i d  fl ame sp read is  greater i f  
the kra ft paper vapor barrier  i s  instal led fac ing an 
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open spac e where f i re migh t  originate . DOE has accep ted 

the Consume r Produ c t  S a fety Comm i s s i on ' s  ( CPSC ) pos i t i on 

that ins t a l l i ng the vapo r barr i e r  as spe c i f i ed in  the 

warni ng wi l l  c ontro l  the r i s k  o f  inj ury from f i re 

assoc i a ted w i t h  the paper . 

One al ternat ive to the warn ing l abel  

that DOE con s i de red wou ld have requ i red al l kra f t  paper 

vapor barr i e rs to pass  the  f i re s a fe ty t e s t s . Th i s  

a l t e rnat ive wou ld have v i rtua l ly e l iminated insu l a t i on 

us i ng kra ft p aper vapor barriers  from the Program 

because o f  the l a rge expense involved in  t reat ing i t  to 

pass the f i re s a fe ty tes t s ; however ,  it also wou ld have 

vi rtua l ly e l im inated the f i re haz ard . 

(3) Add i t i onal Measures . The que s t ion o f  permi t ­

t ing add i t iona l measures t o  b e  added t o  the Program 

whi l e  re tain ing an as suranc e tha t thes e  measures wou ld 

be env i ronment a l l y  ac c ep tab l e  was given care fu l  con­

s idera t ion by DOE . S e c t ion 2 1 2 ( b )  o f  NECPA requ i re s  

that when me asures a r e  added to the Program b y  ru le , 

the Sec retary mu s t  promu lgate nec e s s ary s a fe ty , e f fec ­

t ivenes s ,  and ins t a l l a t ion s t andard s . In the P rogram , 

DOE requ i res a subs equently  propo sed measure to mee t 

s everal energy , ec onom i c , and env i ronmental c r i teria  

be fore it  c an be added to the  Program . The  env i ronmental 

c r i ter ion requ i re s  that the measure no t present a s i gn i fi ­

c an t  s a fe ty , f i re , or  he a l th haz ard when properly 

ins tal led . A more s t ri ngen t c r i ter ion wou ld requ i re 

tha t fo r any measure fo r wh i c h  ev i denc e ex i s t s tha t the 

measure c reates  a po t en t i a l  he al th , s a fe ty , or  f i re 

S - 2S 



haz ard when imp rope rly i n s t a l l ed , ma terial  and i n s t a l l a ­

t i on s t andards whi c h  prevent those hazards mu s t  b e  

deve loped and fo l l owed . 

The l a t ter c ri terion , whi l e  po s s ibly more 

expens ive and t ime - consuming , avo ids the poten t i a l ly 

d i f f i cu l t  prob l ems o f  de term i n i ng what  cons t i tutes  the 

p roper i n s t a l l at ion of a g iven measure . That  i s , a 

" proper"  ins t a l lat ion could be , by de f i n i t i on , one that 

does not c reate  a s igni f icant  safe ty , f i re , or hea l th 

hazard . The a l te rn a t ive c r i terion wou ld requ i re , 

i n s tead , tha t  necessary material  and i n s t a l l at ion 

s tandards be e s t ab l i shed be fore proc e ed ing wi th any 

measure under the Program whenever there i s  any ev idence 

whatsoever of a poten t i al heal th , safety , or f i re 

hazard . 

Another a l t ernat ive cons idered wou ld have 

p rec luded adding any measure for whi c h  evi denc e exi s t s  

o f  potent i a l  hea l th prob l ems resul t ing from imprope r  

i n s t a l l a t ion . Thi s  a l t e rnat ive wou ld maximize  the 

reduc t ion of potent i al  heal th or s a fe ty pro b l ems ; 

however ,  i t  migh t  a l s o  e l iminate add i t i onal  mea sures 

that have s ign i f i cant energy s av i ng poten t i a l  and who s e  

po ten t i a l  probl ems could be m i n imized o r  e l iminated 

through app ropriate  ma terial  and i n s t a l lat ion s t andards . 

Another a l t ernat ive con s i de red wou ld e s t ab l i sh 

an approp r i ate  mec hani sm for permi t ti ng S t ates  to add 

measure s fo r use in the i r  own j ur i s d i c t i on ( S ta t e  

measure s ) pursuant to some form o f  S tate  agency c e r -
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t i f i c a t ion and DOE rev i ew . Thi s  al ternat ive would 

neces s i tate the commi tment o f  S tate  re sourc e s  to ensure 

that any proposed S tate  measure was subj e c ted to an 

adequa te env i ronmental analys i s  and rev i ew and that 

adequat e  ove rs igh t  a c t iv i t i e s  were undertaken . Adop t i on 

o f  th i s  al te rna t ive wou ld a l low S ta t e s  the flex ib i l i ty 

to adopt  measure s appropriate  to the ir spec i f i c  needs . 

Whi l e  thi s a l t e rn a t ive wou ld probab ly inc rea s e  the 

P rogram burden on some S tates , it a l so migh t  increase 

S t a te agency intere s t  and partic ipat ion , improve the 

qua l i ty of re s earch evaluat ion and d i s seminat ion , and 

ac c e l era te  the po ten t ial  P rogram suc c e s s . 

(4) Indoor Ai r Qua l i ty .  DOE c on s ide red s everal 
a l ternative me thods for deal ing wi th poten ti al indoor 

air qua l i ty c onc ern s . The se option s  would have requ i red 

that some ac c oun t be taken of indoor a i r  qua l i ty dur ing 

the audi t .  

In one al terna t ive , the audi tor wou ld check 

the  home for sourc e s  of  indoor air  po l l u t ion and di scuss 

the po s s ib l e  e f fec t s  of  wea the riz ing the home wi th the 

homeowner .  Wh i l e  thi s a l ternat ive wou ld provide the 

homeowner wi th add i t ional in fo rmat ion , i t  would inc rease 
�� 

the c o s t  o f  the audi t which migh t  d i s courage some par t i - •• ' 
c ipat ion . On the o ther hand , i f  the info rma t i on con-

veyed i s  spec i fic  and focu s ed , i t  wou ld probably be o f  

value in c on t ribut ing to an in formed dec i sion by the 
homeowner .  

Ano the r a l terna t ive c on s i dered wou ld be to 

moni tor the re s i denc e s  o f  cus tomers o f  c ove red u t i l i t i es 
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in areas known or  suspec ted to have large conc entrations 

of radon . Wi th the exc eption o f  the increased cos t o f  

moni toring home s , this  would a f fec t Program e f fec t ive ­

ness  in the s ame manner as the preceding a l ternative . 

Impl ement a t i on o f  thi s a l ternative wou ld be l imi ted to 

a reas whe re radon is known o r  expec ted to be pre sent  in 

large c oncent ra t i on s . 

In a third a l t e rna t ive , ou t s ide a i r  for 

c ombu s t ion in a hea t ing furnac e wou ld be requ i red a s  a 

Program measure . Whi l e such a measure might reduce the 

bu i l dup o f  indoor- gene rated pol lutants in some home s , 

research has a l s o  shown tha t adop t ion o f  this  opt ion 

frequent ly wou ld no t reduc e energy c onsump t ion in 

hous e s . The re fore , the inc lusion of ou t s ide c ombus t ion 

air in the P rogram would no t s e em to be appropriate o r  
nec e s sa ry . 

(5) De l ay Case Al t e rna t ive . The poten t i a l  s i te ­

spec i f i c  heal th and s a fety hazards from the ins t a l l a t ion 

of the energy c on s e rvat ion and renewabl e  resou rc e  

measure s vary i n  na ture . Poten t i a l l y  s e rious hazards 

wi th unc ertain probab i l i t i e s  of occurrenc e exi s t  in 

connec t i on with the ins t al l a t ion o f  some measure s . For 

some other mea su re s  and the indoor air qua l i ty p roblem , 

the magn i tude o f  the po ten t i al impac t s  � no t known 

wi th c e r t ainty . Recogniz ing thes e' unc ertain t i e s , DOE 

cons idered whe ther  to inc lude measure s for whi c h  poten­

t ia l ly s e r i ous o r  unc ertain hazards exi s t  or delay t hem 

unt i l  be t te r  in format ion was deve loped regard ing t he 

nature o f  the i r  h az ards . On balanc e , a f t e r  evaluat ing 

the fac tors summarized be low , i t  was deemed in the 

pub l i c  intere s t  to inc lude such measure s . 
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The primary measures in que s t ion were vent 

dampe rs , e l e c t r i c  or  mechanical  ign i t ion devi c es , wind 

energy dev i c e s ,  urea- fo rmaldehyde foam insulat ion , and 

the measures that c an c ontribute  to indoo r a i r  qual i ty 

p rob l ems , i . e . , s torm windows , storm doo rs , c au lking , 

and/or weathe r s tr ipping . The a l te rnative s to inc luding 

the s e  measure s in the Program we re : 

( a )  De l ay ing the i r  inc lus ion un t i l re search 

on a l l  of them was conc luded and poten­

t i al hazards and mi t i gat ing s t rat egi e s  

we re better  unders tood 

( b )  De l aying inc lus ion o f  e ach measure unt i l  

potent i a l  hazards were a s s e s sed more 

defin i t ively and mi t igat ing s t rategies 

we re deve loped . 

The an t i c ipated to tal delay for the f i rs t  

a l t e rnat ive wou ld b e  two years . During thi s t ime , none 

o f  the a f fe c t ed me asure s  c ould be ins tal l ed under the 

Program . The ant i c ipated de l ay for the second al terna­

t ive wou ld vary fo r each measure . For vent dampers and 

e l ec tric  o r  mechanical  i gn i t ion devi c e s , the de l ay 

wou ld be approximately s ix months . For u rea- fo rmalde­

hyde foam� the delay wou ld be about 1 8  months . For 

wind devi c e s , the de l ay would be about 1 8  month s . Fo r 

measures a f fec ting gene ral indoo r a i r  qua l i ty , the 

del ay would be 18 months or  more . 
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E i ther a l ternative could be expe c ted to 

furthe r min imize or e l iminate poten t i al haz ards . The 

delay of vent dampers , e l e c tric  or mechan i c a l  i gn i t ion 

devic e s , and wind ene rgy sys tems wou ld p robably not 

have a s i gn i f i c ant e f fec t on the Program because fewer 

of the s e  me asures are expec ted to be purchased and 

ins tal l ed under the Program than o ther measure s . The 

del ay o f  inc lus ion o f  urea - formaldehyde foam insulation 

wou ld a l so p robab ly not a f fec t the Program s i gn i ficantly 

s ince there are o ther wal l  insulat ion produc ts  whi ch 

can be subs t i tuted . However , NECPA inc ludes these 

i tems wi thin the s t atutory de fini t ion of re s idential  

ene rgy c onservat ion measure s and requ i re s  DOE to promul ­

gate nec e s s ary safety , e f fe c t ivene s s , and installat ion 

standards fo r them . 

The delay o f  inc lusion o f  c aulking , weather­

s t ripping , s to rm windows , and s torm doors , wh i ch may 

cau s e  potential  indoo r a i r  qua l i ty hazards , could 

affect  the Program s i gn i fi c an tly , however .  The reduc ­

t ion o f  a i r  infil tration has been found to be an im­

portant recommendation for reduc ing ene rgy us age . The 

de l ayed inclus ion of the s e  measure s may inh ib i t  the 

suc c e s s  of the Program s i gn i f i c an t ly . I f , nonethe l e s s , 

the inc reas ing cost  o f  ene rgy c aused l arge numbers o f  

res ident i al bui lding owners t o  u t i l ize  the se measure s , 

wi th or wi thou t the bene f i t s  o f  the Program , then 

de l aying the i r  inc lus ion wou ld be counterproduc tive and 

no t in the pub l i c  intere s t . 
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( 6 )  Legi s l at ive Al terna tives 

( a )  Time - o f - Trans fer P rogram . A l eg i s lat ive  

a l t e rnative that  wou ld promo te the  s ame obj e c t ive as  

the  R e s  P rogram , i . e . , improve the  ene rgy e f f i c i ency 

o f  Ame ri c a ' s  home s , wou ld be a requi remen t that all  

ex i s t ing re s i denc e s  mee t  spec i f i ed ene rgy e f fic iency 

s t andards . Th i s  requ i rement c ould be imposed , for 

example , at the t ime they are sold . Such a propo s a l , 

genera l l y c a l l ed a " t ime - o f - t rans fer " requ i rement , 

wou ld requ i re new l egi s l a t ion . The s t andards wou ld 

be analogous to the l i s t s  o f  sugge s t ed measures 

contained in the Res Program ru l e . 

The resul ts o f  such a program by 1985 
might be  approxima t e ly the same as tho s e  o f  a moder­

ately suc c e s s ful  Res P rogram . The national po l l ut ion 

e f fec ts c ould there fore be expec ted to be about the 

s ame as tho se  proj e c t ed for the Res P rogram . Many o f  

the po tential  adverse s i te - spe c i fic e f fec ts  migh t  be 

reduc ed be low tho s e  for the Res P rogram s ince  a t ime ­

o f - trans fe r  program would probab ly inc lude 100 percent 

inspe c t ion of all required conservation measure s , 

the reby ensuring a higher degree o f  comp l i ance wi th 

safety and e f fec tivene s s  standards . Indoor a i r  qual i ty 

wou ld s t i l l  be  a poten tial  prob l em under th i s  al ter­

nat ive s i nce s to rm wi ndows and doors , c aulking , and 

weathe rs t ripping might be ins ta l l ed in a l arge number 

of hou ses . 

( b )  Increased Tax Incentive s . The Ene rgy 

Tax Ac t o f  197 8  inc luded tax c redi ts  for c e rtain con-
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servation and renewab l e  resour c e  measure s instal led in 

re sidenc e s . Increased tax c red i ts would probab ly 

sub s t an t i a l ly increase the purchases  of both conserva­

t ion and s o l ar measure s . In part i c u l ar , increased 

c redi t s  for tHose  taxpayers  who p ar t i c ipated in the RCS 

P rogram would p robab ly sub s tant i a l ly inc rease the 

e ffec t ivenes s  of the Program . 

I f  add i t i onal t ax c redits  were re l ated 

to the RCS Program and increased the partic ipat i on in 

i t , the poten t i a l ly pos i t ive and adverse impac t s  o f  the 

P rogram would be inc reased p roportionate ly . I f  such 

c red i t s  were not t i ed in any way to the RCS P rogram , 

however , then c e rtain adverse impac t s  might inc rease 

more than the pos i t ive impac t s  s ince no s a fety s t andards 

are requi red for me asures currently e l igib l e  for t ax 

c redi ts . Thu s , inc reased tax c redi t s  independent o f  

the RCS P rogram c ou l d  inc rea s e  poten t i a l  s i t e - spec i fi c  

hazards as soc i a ted w i th such dev i c e s  or p roduc ts  a s  

vent dampers and urea- formaldehyde foam insu l a t ion . 

( c )  NECPA Amendment Prov id ing for Inc rea s ed 

Funding for P romo t i on and Training . 

Inc reased fund ing would probably he lp increase the 

numbe r  of homeowners partic ipat ing in the RCS Program 

and the numbe r  who eventually wi l l  reduce ene rgy c on ­

sump t i on as a re su l t  o f  the P rogram . Increased 

funding to DOE and to S tates  and ut i l i t ie s  shou ld 

inc reas e  P rogram e f fe c t ivene s s  thereby making it  more 

attrac t ive to e l igible c us tome rs . The funds c ould p ay 

for increased ( or h igher qua l i ty )  p romotion for the 
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P rogram and for inc reased training for aud i tors , inspec ­

tors , and ins tal lers . The princ ipal e f fe c t  o f  such an 

a l te rnat ive p robab ly would be to magn i fy both the 

poten t i a l  po s i t ive and adverse e f fe c t s  o f  the P rogram . 

( d )  NECPA Amendment Provid ing for Inc rea s ed 

Funding for En forcement . Funds c ould b e  

appropr i a t ed to as s i s t  S tate l i s t ing o f  c ont rac tors and 

l enders and S tate en forc ement programs . As NECPA and 

the Program current ly env i s ion , S tates  and ut i l i t ie s  

mus t  generate adequate funds for l i s t ing and en forc emen t 

from the i r  own revenue s .  Some part o f  tho s e  funds 

probably wi l l  c ome from u t i l i ty revenue s authorized by 

S tate Reg u l atory Autho r i t i e s . Many S ta te s , however ,  

may be unwi l l ing o r  unab l e  to f ind adequate revenues 

for the i r  l i s t ing and en forcement programs . Inadequate 

fund ing wi l l  aggravate the s a fe ty and e ffec t ivene s s  

p rob l ems aris ing from the imprope r  ins t a l l a t ion o f  

measure s . Federal  fund ing wou ld help m i t iga te this  

prob l em . 

( 7 )  Po l i cy A l t e rnative s 

( a )  Exempt ions and Wa ivers . S e c t ion 2 1 6  o f  

NECPA gene ral ly p rohib i t s  ut i l i t ie s  from e i ther ins t a l ­

l ing o r  f inanc ing the ins tal l a t i on o f  any energy con­

s e rva t ion or  renewab l e  resourc e measure . Th i s  proh i ­
b i t ion i s  reflec ted i n  the Program . Certain exempt ions 

a re a l lowed by the l aw and the P rogram , part icularly 

for sma l l  loans and for furnace modi f i c a t ions . The 

Sec retary i s  a l so g iven the d i s c r e t ion to waive the 
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· prohib i t ion , based on c e rtain findings about prices , 

intere s t  rates , and compet i t ion . 

S everal exi s t ing ut i l i ty programs whi c h  

o f fe r  financ ing at  low interest  r a t e s  appear to s t imu ­
l ate increased purchases  o f  cons ervation measure s . As 

an a l ternat ive , there fore , DOE migh t  further encourage 

such programs by e s t ab l i sh ing spec i f i c  c r i te r i a  for 

exempt ions , by waiving the s tatutory prohib i t ion on 

fin anc ing , and by persuading ut i l i t i e s  and S tates  to 

b egin or  a c c e l e rate such ac t iv i t i e s . Each of the 

pos i tive and adverse e f fe c t s  of the exi s ting Program 

wou ld be proport ionat ely inc reased to the extent such a 

po l i cy i s  suc c e s s fu l . I t  i s  no t bel i eved such programs 

wou ld e i ther inc rease or  decrease the re l a t ive magn i tude 

o f  any part icular envi ronmen tal e f fec t . 

( b )  CPSC S tandards . Any produc t covered by 
a CPSC s tandard mus t  be produced and/or ins talled 

ac cord ing to such s tandard in eve ry s i tua t ion regard l e s s  

o f  i t s  relat ionship t o  any Federal program . Wi th the 

except ion of c e l lulose  insu lat ion , no energy conserva­

t i on o r  renewab l e  re source measure is  covered by a CPSC 

mandatory produc t s t andard . 

A possible  Program a l ternat ive would be 

to recommend to the CPSC that it e s tab l i sh mandatory 

produc t standards for tho se measures whi c h  DOE be l i eves 
-have sub s tan t i a l  heal th and sa fety r i sks . *  There i s  a 

r i s k  that the RCS Program wi l l  both inc rease the ins t a l ­

l a t ion o f  c e r tain po tent i a l ly hazardous mate r i a l s  and 

* Th i s  a c t i o n  wou l d  o c cur aft e r  c o ns u l ta t i o n  w i t h  t h e  Se cre tary 
of Comme rce ,  a c t ing t hrough t he Na t i ona l Bureau of Standards , 
and t he Fe de ra l Trade Comm i s s i o n  re garding p roduct o r  
ma t e ri a l  s tandards pursuant t o  Se c t i on 2 2 2  o f  NECPA . 
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devic e s  and a t  the same time provide inadequate p ro c e ­

dures t o  reduce tho se hazards . F o r  example , a l though 

the Program wi l l  promul gate material  and ins tal l a t ion 

s t andard s  for vent dampe rs , many homeowners may pur­

chase them ou t s i de the c overage of the RCS Program 

inspe c t ion program . CPSC s tandards fo r the s a l e  and 

instal l at i on o f  such dev i c e s  wou ld c over instal l a t ion 

outs ide the RCS Program and wou ld thus reduce even 

further any as soc iated poten t i a l  he a l th and s a fe ty 

hazard s . I t  i s  l i ke ly that this  al ternat ive wou ld 

enta i l  some ext ra c o s t s , however . 

( c )  S tate S t andards . The RCS Program re ­

qu i re s  as a min imum tha t a part i c ipat ing S ta te e s tab l i sh 

a sys tem o f  po s t - ins t a l l a t ion inspe c t i ons fo r measures 

instal l ed " unde r  the RCS Program . " The Program requ i res 

tha t such inspe c t i ons be requ i red at  least fo r those  

produc ts  who s e  instal l a t ion is  " arranged "  by  the  ut i l i ty .  

The de fini tion o f  " arrange " i s  l e ft to the S tates , 

wi thin c e rtain l imi t s . Tho se  ins tal l at ions whi ch take 

place  " outs ide " the RCS Program are not requi red to 

meet Program s t andards ( or perhaps any s tandards ) even 

though they may o c cur in c onnec t ion wi th knowl edge o f  

RCS Program in fo rma t i on and ac tivi t i e s . Howeve r ,  to 

the extent that S t a t e s  adopt s t andards s i mi l a r to or  

the  s ame as Program s tandards , po ten t i a l  hea l th and 

s a fety hazards as soc i a ted wi th such mea sures might be 

further reduced . Such S tate s t andards cou ld be expec ted .. 

to place add i t iona l c o s t  and enforcemen t re spons ib i l i ties 
upon the S tates and , fo r the se reasons , may not be 

adequately en forced . 
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6 .  Relationship Between Loc a l  Sho r t -Term U s e s  o f  Man ' s  

Env ironmen t  and the Maintenance and Enhanc ement o f  

Long-Te rm Produc t iv i ty 

I t  i s  l ikely that the imp l ementat ion o f  the RCS Program 

w i l l  h ave bene fic i al impac t s  upon the envi ronment and thus 

upon the maint enance  and enhanc ement o f  the long - te rm pro ­

duc t iv i ty o f  l and , wate r , and o ther environmental resourc e s . 

On the nat ional l eve l , - i t  i s  b e l i eved that the pol lutant 

emi s s ion inc reases  and decreases a t t ributab l e  to increased 

demand for energy c on se rvat ion and renewab l e  resourc e mea ­

sures as a resu l t  o f  the Program wi l l  rep re s en t  a sma l l  

percentage o f  nat ionwide emi s s ions and wi l l  b e  insign i f i c an t . 

I t  i s  c onc luded that the net  change s in p roj e c ted po l lutant 

emi s s ions , whi l e  smal l , would b e  bene f i c i a l . Thu s , i t  i s  

high ly unl ike ly that thi s  Program wi l l  c on s train the diver ­

s i ty and range o f  po ten t i a l  u s e s  o f  the envi ronment .  The 

RCS Program doe s no t involve t rade - o f fs b e tween sho r t - term 

envi ronmental gains at  the expen s e  o f  long - te rm l o s s e s  o r  

v i c e  versa and woul d  n o t  forec lose  future opt i on s . I t  i s  

far more l i ke l y  that the Program wi l l  he lp b roaden the 

diver s i ty and range of po ten t i a l  envi ronmental u s e s  through 

in formation d i s seminat ion , educ a t ion , and prac t i c al app l i c a ­

t i ons o f  energy con s e rv ing measure s . 

Regarding e s t ima ted inc�eases  in produc t i on for s e l ec t ed 

energy c onservat ion mea sure s , the anal y s i s  showed that there 

migh t  b e  some a s soc i ated increases in a i r  and water po l lu ­

tan t s  but that such inc reases wou ld n o t  b e  s i gn i f i c ant o n  a 

nat ionwide bas i s  or  a t  the indu s t ry l evel . Any inc remental  

inc rease  in po l lutants  a s soc i ated wi th the  remaining energy 
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conservat ion devices  was e s t imated to be even mo re minimal . 

The po l lu tion analys i s  showed a redu c t ion in a i r  and wate r 

po l l utant emi s s ions a s soc i ated wi th the e s t imated decreased 

demand for ene rgy . S im i l ar conc lus ions were reac hed , on a 

more qua l i tative bas i s , regarding e s t imated a i r  and wa ter 

pol lut ion impac ts  attributab l e  to renewab l e  resource measure s . 

I t  was e s t imated that the n( change in emi s s i ons in bo th 

categories  of meas ures would be bene f i c i a l  but a l s o  sma l l  

when analyzed o n  a nat ional bas i s . Inc reased produc tion 

migh t also  cause  some inc rease in the use o f  human resource s .  

7 .  I rrevers ible  o r  I rre trievab l e  Commi tments o f  Re sourc e s  

Apar t  from t h e  prev ious summary o f  po tential  a i r  and 

wa ter po l lution impac ts , t >nvi ronmental analys i s  did not 

d i s c lose  any bas i s  in fac t conc lude that imp l ementat ion 

of the Program wi l l  resul l In the commi tmen t ,  con sumpt ion , 

de s t ru c t ion , o r  tran s fo rma tion o f  any scarce o r  nonrenewab l e  

re sourc es o r  i n  the curtai lmen t o f  the range o f  poten t i a l  

uses  o f  the env i ronmen t .  
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1 . 0  INTRODUCT ION 

Th i s  Final  Env i ronmental  Impac t S t atemen t ( E I S ) analyz e s  

t h e  envi ronmen tal impac ts o f  the Res iden t i a l Con s e rvat ion 

S e rv i c e  ( RCS ) Program and i t s  reasonable a l ternat ives . *  

Desc r ipt i on o f  the RCS Program 

Through Part 1 o f  T i t l e I I  o f  the Nat ional Ene rgy 

Con s e rvat ion Po l i cy Ac t ( NECPA ) ( P . L . 9 5 - 6 1 9 ) , ** Congre s s  

mandated t h e  U . S .  Departmen t  o f  Ene rgy ( DOE ) t o  imp l emen t  a 

nat ional res i den t i a l  ene rgy conservation program . The 

Program is des igned to fac i l i tate and encourage the i n s t a l l a ­

t i on o f  ene rgy conservat ion and renewab le resource me asure s 

i n  the home s o f  cus tomers o f  l arge gas and e l ec t r i c  u t i l i t i e s  

and home heat ing supp l iers . 

*In p r epar i n g  thi s EIS� D OE has made a tho r o u gh r e v i e w  o f  
r e l e van t info rma t i o n  avai lab l e  in p u b l i s hed s o ur c e s �  
i n c l uding p r e v i o u s  e nv i r o n m e n t a l  s t udi e s �  as we l l  as 
u np ub l i shed d o cum e n t s  b e ari ng o n  the i s s u e s  i nv o l v ed whi ch 
DOE has b e e n  ab l e  to ide n t ify .  In addi t i o n � DOE has 
a t t e mp t e d  to o b tain informa l ly i n fo r ma t i o n  r e l at i v e  t o  
a l r e ady exi s t ing u t i l i ty p r o grams as i t  b ear s up o n  the 
R CS Pr o g ram . In cer tai n i n s tance s �  whi ch are ide n ­
t i fi ed� D O E  was u nab l e  t o  o b tain r e l iab l e  quan t i ta t i v e  
data. In the s e  cas e s � DOE had t o  u t i l i z e  q ua l i ta t i v e  
ana ly s e s .  

* *The p u rp o s e s  of NECPA �  as d e c l ar e d  b y  Congr e s s �  ar e t o  
p r o v ide fo r the r e g u lat i o n  of i n t e r s t a t e  comme r ce �  t o  r e d u ce 
the g r o w th i n  de mand fo r e n e rgy i n  the Uni t e d  S t at e s �  and t o  
co ns e r v e  n o n r e n e wab l e  r e s o ur c e s  p r oduced i n  t h e  U . s .  and 
e l s e whe r e  wi tho u t  i nhi b i t i ng b e n e fi cia l e co n o m i c  gr o w t h .  
NECPA � Se c t i o n  l 0 2 ( b ) . 
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As requi red by NECPA , the RCS Program wi l l  requ i re 

l arge regul a ted and nonregulated pub l i c  u t i l i t i e s  w i th 

spe c i fied res ident ial  s a l e s* to prepare and admin i s te r  

programs o f  consumer i n fo rmat i on and s e rv i c e s  des igned to 

promote the ins tal l a t i on o f  energy conserva t ion and renew­

ab l e  re sourc e measures in res iden t i a l  bui ld ings . ** S t ate 

government s  may prepare a S tate  Res iden t i a l  Conserva t i on 

Serv i c e  P l an ( S tate Plan )  governing the development and 

admini s t rat ion o f  the uti l i ty programs wi thin the i r  s tates . 

I f  a S tate e l e c t s  to prepare such a S tate P l an , i t  mus t 

gove rn part ic ipat ion by a l l  c overed regu l a ted ut i l i t i e s  

operating wi thin i t s  borders . I t  may , at  i t s  d i s c re t i on , 

inc lude covered nonregul ated u t i l i t i e s  and any home heating 

supp l i e r*** which volunteers to prepare a program fo r i t s  

heat ing fue l cus tomers . The Tenne s s e e  Val l ey Au thori ty may 

prepare a S tate P l an governing part i c ipat ion by c overed 

u t i l i t i e s  wi thin i t s  j ur i sd i c t ion . I f  a S tate  e l e c t s  not to 

prepare a S tate P l an , c overed uti l i t i e s  in that S tate  mus t  

imp l ement programs under a P l an promu l gated b y  DOE . 

* ut i l i t i e s  wi th annua l sa le s  fo r purp o s e s  o t h e r  than re ­
s a l e  i n  e xc e s s  of 1 0  b i l l i o n  cubi c fe e t  of na tura l gas or 
7 5 0  mi l l i on ki l owa t t - hours of e l e c tri c i ty . For program 
purp o s e s  t h e s e  a re ca l l e d  "c o v e r e d  u t i l i t i e s . "  NECPA . ' 
Se c t � o n  2 1 1 .  

* *A "r e s i de n t i a l b u i l ding " i s  defin e d  a s  hav ing one to fo ur 
dwe l l ing un i t s ,  ha ving a s y s tem fo r he a t i ng or c o o l i ng ,  
and n o t  b e i ng s ubj e c t  t o  t he fina l Bu i l ding Ene rgy Pe r­
forman ce Standards unde r Se c t i o n s  3 0 4 ( a } and 3 0 5  of the  
En e rgy C o n s e r v a t i o n  and Pro du c t i o n  A c t .  NECPA , Se c t i on 
2 1 0 ( 9 } . 

* * * "Home hea t i ng supp l i e r s " are p e rsons  s e l l i ng o r  s�pp ly i ng 
h ome h e a t ing fue l ( i n c luding No . 2 h e a t i ng o i l ,  bu tane , 
p rop ane , and k e ro s e n e ) t o  re s i de n t ia l cus t om e r s  fo r con­
s ump t i o n  in a re s iden t i a l b u i l di ng .  NECPA , Se c ti o n  
2 1 0 ( 2 0 } . 
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The re s ident i a l  ene rgy c onservat i on measures* currently 

inc luded in the RCS Program are : 

• Cau lking and weathe rstripping 

• Spec i fied furnace e ff i c i ency modi f i c a t ions 

• Insu lat ion o f  c e i l ings , wal l s , floors , pipe s , 

duc t s , and water heaters 

• S torm windows and doors 

• Thermal windows and doors 

• Heat re f l e c t ive and heat absorb ing window and door 

material  

• Elec tric  load management dev i c e s  

• Clock the rmo s tats  

• Repl ac ement centra l a i r  c ondi t ioners . 

Re s idential  renewabl e  resourc e mea sure s current ly included 

are : 

• Solar dome s t i c  hot water systems 

• Act ive solar space hea t ing sys tems 

*NECPA , Se c t i o n  2 1 0  ( 1 1 )  de fine s re s i de n t i a l e n e rgy c o n s e r ­
v a t i on m e a sure s .  Se ction 2 1 0 ( l l ) ( I )  a u t h o ri z e s  DOE to  
i de n tify o t h e r  me a s ure s t hrough ru l emaking . The c o n t e n t  
o f  the ru l e s  i s  g o v e rn e d  b y  cri t e r i a  s e t  for t h  i n  Se c t i on 
2 1 2 (b ) . 
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• Comb ined ac t ive solar  spac e heat ing-hot water  

sys tems 

• Pass ive solar  spac e hea t ing and cool ing sys tems 

• Wind ene rgy dev i c e s  

• Repl ac ement solar swimming poo l heaters . 

De fini t ions o f  the s e  and other terms are s e t  forth in 

the Glossary . 

Under the Program , e l igible cus tomers o f  covered ut i l i ­

t i e s  and part i c ipat ing home heat ing supp l iers  could rec e ive 

the fol lowing serv i c e s : 

• Informa t i on about e s t ima ted savings on energy 

c o s t s  for s e l ec ted ene rgy conservat ion and renew­

ab l e  resource mea sures 

• Ene rgy aud i t s  upon' request  

• Arrangement s  upon request  for the purchase , in­

s tal l a t ion , and financing of the s e l e c ted energy 

c onservat ion and renewab le re sourc e mea sures 

• L i s t s , upon reque s t , o f  suppl i e rs , con t rac tors , 

and lenders who have agreed to comp ly wi th the 

Program ' s  standards and p roc edures 

• Pos t - instal l a t ion inspec t i on s . 
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Unde r  the Program , the fol lowing bene f i t s  wou ld be 

avai l ab l e  to cus tome rs who have the ins t a l l a t ion of the 

s e l ec ted mea sure s arranged by a covered u t i l i ty or part i c ipat ­

ing home heat ing suppl i e r : 

• The mea sure s purchased by the cus tomer wou ld be 

c overed by a three - year manu fac turer ' s  warranty . 

• The measure s instal led wou ld meet any app l i c ab l e  

DOE ins t a l l a t ion or  mate r i a l s  s tandards . 

• The ins t a l l at ion would be inc luded in a poo l o f  

ins ta l l at ions from wh ich random inspec t ions o f  

c ompl ianc e wou ld b e  made . 

• A po s t - instal l at ion s a fe ty inspec t ion wou ld be 

mandatory in connec t ion wi th the installat ion o f  

c e r tain measures wi th poten t i a l  hea l th o r  s a fe ty 

r i sks ( vent dampers , e l e c t r i c  ign i t ion sys tems , 

and wind energy sys tems ) .  

• The cus tome r would be e l igible fo r the b i l l ing and 

rep ayment services  o f  the par t i c ipat ing ene rgy 

suppl ier . 

• Complaints  lodged by the cus tomer against the 

ins t a l l e r , supp l i e r , or l ender wou ld be hand l ed 

through a reso lut ion proc edure . *  

*A S t a t e  cou l d  a t  i t s  o p t i on expand t h e  c l a s s  of e l i gib l e  
cus tomers for t h e s e  b e n e fi t s  b e y o n d  t h o s e  w h o  have t h e  
s e l e c t e d  m e a s u r e s  a rrang e d  to  b e  i n s t a l l e d  by a c o v e r e d  
u t i l i ty . 
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DOE i s  requ i red by NECPA to promu lgate standards which 

the Sec retary de termines to b e  nec e s s a ry fo r the general 

s afety and e f fec t ivenes s  and instal l a t ion o f  any re s idential  

energy con s e rvation or  renewabl e  resource measure . DOE 

rev iewed exi s t ing s tandards from government and indus try 

sourc e s , as d i s cu s s ed in Chap ter 3 .  Exi s ting standards were 

e i the r adopted in who l e  or in part or were expanded a s  

nec e s s a ry t o  a s sure adequate s a fe ty and e f fe c tivene s s . In 

some c a se s , inc lus ion of a s t andard in DOE ' s  P rogram was 

found unnec e s sary because exi s t ing ma terial and ins tallation 

p rac t i c e s  a re adequate . I n  genera l , S tate and local  codes 

re lat ing to the se measures mus t  be fol lowed in the absenc e 

o f  a con f l i c t . *  

In the c a s e  o f  some mea sure s  hav ing the potential  for 

adverse hea l th and s a fe ty impac t s , DOE found the preparat ion 

o f  adequate s t andards to be a l engthy proc e s s . Thes e  mea ­

sure s , such a s  vent dampe rs , e l ec tric ign i t ion devic e s , and 

ure a - formaldehyde foam insulat ion , have the po ten t i a l  to 

reduc e ene rgy usage and pay for themselves wi thin the ir 

l i fet ime . DOE determined that rather than po s tpone the 

bene f i t s  achievab l e  through the Program un t i l  adequate 

s t andards could be p repared for the se mea sure s or exc lude 

the s e  measure s  ent i re ly from the Program , ** the i r  inc lus ion 

in the Program shou ld be re served pending the adoption o f  

adequate s t andards promo t ing the i r  s a fe and e f fec tive us age . *** 

The me a sure s wi l l  be inc luded in the Program when adequa te 

* In S e c t i o n  2 2 0  of NECPA , Congre s s  de c l a r e d  t h a t  no S t a t e  
or l o c a l l a w  s ha l l  b e  s up e r s e d e d  excep t under c e r t ain 
c ondi t i o n s  as  s p e c ifi e d  t h e r e i n .  S e e  a l s o  S e c t i on 4 5 6 . 1 0 2  
of the  ru l e  re garding p e t i t i ons c o n c e rning c o nfl i c t s  of la�� . 

* *Some of the s e  m e a s ure s are r e q u i r e d  by NECPA , S e c t ion 2 1 0 .  

* * * Th i s  d e c i s i on i s  d i s c u s s e d  i n  S e c t i on 6 . 2 . 7 , t h e  de lay ca s e . 
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hea l th , safety , and e ffec t ivenes s  s tandards have been adop ted 

through a formal rule -making proce s s . A re served measure 

wi l l  be wi thdrawn i f  adequate he a l th , s a fe ty , and e f fec tive ­

ne s s  standards have not been adop ted by the t ime o f  approval 

of the f i r s t  S tate P l an . 

Under the Program , supp l iers , financ e rs , and ins tal lers  

of  ene rgy conservat ion measure s and renewabl e  re source 

mea sure s wou ld be l i s ted on a S tate - deve loped and u t i l i ty ­

d i s tribu t ed l i s t  i f  they agree t o  c omp ly w i th c e r tain 

requi rement s . Among the se a re requi rements for contra c tors 

to insta l l  measure s in accordance wi th DOE standa rds wh ich 

would be enforced through po s t - ins t a l l a t ion inspe c t ions . 

The Program woul d  requ i re manda tory po s t - ins t a l l a t ion inspec ­

tions o f  a l l  vent dampers , e lectric  ign i t ion sys tems , and 

wind energy sys tems where a covered u t i l i ty or part ic ipat ing 

home hea t ing supp l ier arranges* ins ta l l a t ion o f  a sugge s ted 

ene rgy conserva t ion measure . Spec i f ied random inspe c t ions 

sha l l  be requ i red for the o ther measure s ins t a l l ed in a 

res idential  bu i ld ing pursuant to an arrangement .  The 

Program requires  any S tate wh ich submi t s  a P l an to ass ign 

respons ib i l i ty fo r the s e  po s t - ins ta l l a t ion inspe c t ions ( see 

S e c t ion 456 . 3 1 3  o f  the rul e ) .  

As may b e  seen from th i s  summary de sc ript ion o f  the Res 
Program , i t  i s  primarily in format ional in nature . That i s , 

u t i l i ties  wi l l , in program announc emen ts , in form the i r  

res iden t i a l  cus tome rs o f  the de s i rab i l i ty ( in terms o f  

energy c o s t  savings ) o f  ins tal l ing c e rtain sugge s ted ene rgy 

conservat ion and renewab l e  resource measure s . I n  th i s  

* NECPA S e c t i o n  2 1 5 r e q u i r e s  that e a c h  u t i l i ty pro gram 
i nc l ude p ro c e dur e s  to i nform r e s i de nt i a l cus tomers  of the  
a v a i lab l i ty of a rrang eme n t s  and to offe r to arrange for t h e  
i n s ta l l a t ion o f  s ugge s t e d  e n e rgy cons e rv a t i o n  m e a s ur e s .  
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regard , the RCS P rogram wi l l  c omp l ement o ther Federal , 

S tate , and private in format ional sourc es w i th respe c t  to 

ene rgy c onservat ion and renewable re source measure s by 

providing add i t ional accurate and use ful in forma tion and by 

reaching a l a rge r number of peop l e . In add i t ion , by o f fering 

ene rgy aud i t s  o f  res iden t i a l  bu i ld ings , the RCS Program wi l l  

improve the in formation de l ivery sys tem by enab l ing the 

audi tor to provide more s i te - spe c i fic  in format i on concern ing 

the l ike ly c o s t s  and savings o f  ins tal l ing c e rtain energy 

con s e rvat ion and renewab l e  re source measure s . Final ly , the 

RCS P rogram a l so provides an opportun i ty for the e l igible 

cus tomers o f  the u t i l i t i e s  to rec e ive l i s t s  o f  contrac tors , 

supp l i ers , and l ende rs in the i r  area who ins tal l ,  supply , 

and finance  the measure s invo lved . 

The program announc ements  wi l l  reach the l arge s t  po ten­

tial  number of  res idential  cus tomers . *  The number of  

persons who migh t  ac tua l ly reque s t  aud i t s  for th i s  Program 

c anno t be accurately ascerta ined at thi s t ime . Da ta ava i l ­

ab l e  to DOE sugge s t s  that , a s  the c o s t  o f  an aud i t  increases , 

the re sponse rate dec reases  rapi dly . Under the t e rms o f  

NECPA , the cost  o f  an audi t  i s  l e ft t o  the sole  d i s c re t i on 

o f  the S tate Regu l atory Au thori ty or to the nonregu l a ted 

ut i l i ty . ** I f  a substan t i a l  percent o f  the ac tua l c o s t  o f  

an audi t  i s  charged t o  the cus tomers who reque s t  i t , DOE 

b e l i eves re spon se rates wi l l  be minimal ( that  i s , 1 percent 

per year or  l e s s ) . Ava i l ab l e  emp i ri c al data show that free 

* One e s t ima t e �  in D O E ' s  Re g u l a t ory A na l y s i s �  is t h a t  t h e  
p r o g ram announc eme n t  c o u l d  p o t e n t i a l l y r e a c h  6 5 . 4 m i l l i o n  
ho u s e h o lds . T h e  me t h o do l o g y  fo r t h i s  e s t i ma t e �  b a s e d  o n  
c e n s u s  da t a  for h o u s i n g  s t o c k �  a s  o pp o s e d  t o  c u s t om e r s  
o f  c o v e r e d  u t i l i t i e s �  s u gg e s t s t h a t t h e  e s t ima t e d  p o t e n ­
t i a l figur e r e p re s e n t s  t h e  maximum s i t ua t i o n .  S i n c e  many 
u t i l i t i e s  do no t c ome wi t h i n  the m i n i mum r e q u i r e d  s a l e s  
c r i t e r i a  o f  NECPA� t h e i r  c u s t ome rs m i g h t  no t b e  i n c l u d e d  
wi t h i n  t h i s  P r o g ram . 

* * NE CPA � S e c t i o n  2 1 5 ( c ) . 
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o r  minima l charge audi t s  have rec e ived response rates  on the 

order of 4 to 5 p e rc en t  per year . Given the nat ional na ture 

of the Res P rogram , r i s ing fue l p r i c e s , increased c onsume r  

educ a t i on , and o the r bene f i t s  o f  t h e  Re s Program , DOE e s t imates  

that a re sponse rate  o f  7 percent p e r  year  could be  ach i eved 
for the p roj ec ted five -year l i fe of the P rogram ( through 

1 9 8 5 ) whe re aud i ts  are free o r  a t  minima l co s t . For  purpo ses  

of  thi s analys i s , DOE has as sumed a 7 perc ent annual response 

rate  nati onwide , rea l i z ing that i t  is  probably an op t imi s t i c  

p roj e c t i on given the l i kel ihood that some S ta t e  Regu l a tory 

Au tho ri t i e s  may a l low more than min imal aud i t  fees . 

DOE ' s  Regu l a to ry Ana lys i s  e s t ima tes  tha t 7 5  percent o f  

the persons who rec e ive an aud i t  wi l l  purch ase  a t  l e a s t  one 

ene rgy conserva t ion mea sure addre ssed  in the aud i t . *  To 

a s s e s s  the maximum l ikely e f fe c t  o f  the Res P rogram , DOE has 

assumed , for purpo ses  o f  th i s  analys i s , a 75  percent purchase 

rate  by res iden t i a l  cus tomers rec e iv ing aud i t s  under the 
Program . 

In add i t ion to the info rma t i onal  aspec t s  o f  the ReS 

P rogram , there are e s sent i a l l y  two o ther separab l e  aspec ts  

of  the  P rogram . The f i rs t is  the  requi remen t ,  noted previ ­

ous l y , that u t i l i t i es o f fe r  to " a rrange r! fo r the ins t a l l a t i on , 

supp ly , o r  financ ing o f  sugge s t ed measure s . Thi s  does no t , 

exc ept in l imi ted c i rcums tanc es , mean that the ut i l i t i e s  

thems e lves mus t  ins t al l , f inance , or  supp ly measures ; only 

* Th i s  e s t i ma t e  as s um e d  that a c u s t o me �� up o n  � e c e i v i n g  an 
audi t �  w o u ld p u �chas e at l e as t  o n e  m e a s u � e  he d i d  n o t  a l ­
� e ady hav e whi ch w o u ld p ay back i t s c o s t  i n  s i x  y e a� s . Ex­
p e �i e n c e  in e x i s t i n g u t i l i t y p � o g�ams s u gge s t s  that th i s  
as s ump t i o n  i s  high ly o p t i mi s t i c  and � e p �e s e n t s  a maximum 
p o t e n t ia l  �e sp o n s e  �at e . The da t a  and m o de l u s e d  t o  de t e �­
m i n e wha t  me a s u�e s w e �e a l �e ady p �e s e n t �  the c o s t s �  and the 
sav ings fo � m e as u �e s �  whi l e  the b e s t  avai l ab l e  a t  the 
t i me fo � nat i o nw i de mode l i n g p u �p o s e s �  a�e n e c e s s a� i l y  s u b ­
j e c t  t o  �e - e va l uat i o n  s h o u ld m o � e  c omp l e t e e mp i � i ca l  data 
b e c ome a vai lab l e .  
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that they fac i l i tate the instal lat ion , supply , o r  financ ing 

o f  re s iden t i a l  ene rgy c onservat ion and renewabl e  re sourc e 

measure s . The Res Program w i l l  a l low S t ates  broad d i s c re t ion 

in implement ing the requi red " arranging" funct ion so long as 

some ac t iv i ty is required in add i t ion to the mere d i s tr ibu­

t ion of l i s t s of suppl iers , contrac tors , and l enders . 

The second aspec t o f  the Program that goe s  beyond the 

in format ion func t ion conc e rn s  the bene f i t s , de s c ribed previ ­

ous ly , wh ich res ident i a l  cus tomers re ce ive in connec tion 

wi th " arranged "  ins t a l l a t ions - - pr imarily  the as su ranc e that 

me asures w i l l  be instal l ed ac cording to the Program ' s  ins ta l ­

l a t ion and ma terial  s t andards . *  

The environmental e f fe c t s  o f  the s e  noninforma tional 

aspec ts  of the Program are d i fficu l t  to gauge because of the 

d i s c ret ionary ab i l i ty o f  S t ates  to c hange the nature and 
scope o f  the se func t ions . Based on the types o f  measure s 

mo s t  l ikely to be ins tal led a fter an aud i t  ( and espe c i a l ly 

the ir  re latively low cost  and ease o f  ins t a l l a t ion for do ­

i t - yourse l f  res idential  cus tome rs ) ,  DOE bel ieves that a 

sub s tantial  pe rcen t , i f  no t a maj o r i ty , o f  the measures 

instal led wi l l  no t be " arranged "  by a ut i l i ty , however 

" arrang ing" may be implemented by a S tate . Mo reover ,  DOE 

doe s no t have any ev idence indicat ing how S t ates  may expand 

the c l a s s  o f  bene f i c iaries  for the bene f i t s  beyond those who 

have ins tal l a t i ons " a rranged . "  

Programs to in form homeowners o f  the poten t i a l  bene ­

f i t s - -both to thems e lves and to the nat ion a s  a who l e - - o f  

install ing ene rgy conservat ion and renewabl e  re source mea-

*S t a t e s  h a v e  di s c re t i o n t o  e xp a n d  t h e c l a s s  o f  b e n e fi c i a r i e s  
fo r t h e s e  b e rl e fi t s  b e y o n d  t h o s e  r e c e i v i ng "arrange d "  i n s t a l ­
l a t i on s . F o r  i n s t a nc e �  a S t a t e  c o u l d  p ro v i de t h e s e  
b e ne fi ts t o  a ny i n s ta l l a t i o n  fo l l ow i n g  a p ro gram a u di t .  
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sures are not unique . The Res P rogram i s  unique , however , 

in the poten t i a l  s cope and nature o f  i t s in forma t ion program 
as wel l  as in the integral rel ation ship o f  the in formational ,  

a rrangement , and bene f i t s  a spe c t s  o f  the P rogram . 
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2 . 0  DESCRIPTION OF THE AFFECTED ENVIRONMENT 

There are e s s ent ial ly two leve l s  at which the environ­

ment may be affected by the RCS Program : the national /  

regional leve l and the s ite- spec ific res idential bui lding 

leve l . 

On the nationa l /regional leve l , the RCS Program po ten­

t ia l ly could affect  air and water quality po s it ively . Thi s  

could occur primarily from a reduct ion in certain a i r  and 

water pollutants  a s s o c iated with the product ion o f  e lectric­

ity and the burning o f  heat ing o il and natural gas in homes . 

To the extent that the RCS Program i s  succes s ful in encour­

aging the ins tallation of energy cons ervat ion and renewab le 

re s ource measures  in res ident ial bui lding s , there should be 

a reduct ion in the use o f  energy from what o therwis e  would 

have been used . On the o ther hand , an a s sumed increase in 

the manufactur ing o f  these energy cons ervat ion and renewab le 

re s ource measures might increase certain air and water 

pollutants beyond that which o therwis e  would have been the 

cas e .  These potential impac t s  are addres sed in more detail 

in Chap ter 3 .  There i s  no present factual bas is for the 

Program to proj ect more succ e s s  in one region rather than 

ano ther . Moreover , product ion o f  energy cons ervation and 

renewab le resource measures i s  for the mo s t  part geographi­

cal ly diffuse . Therefore , as  a general matter , DOE believes 

evaluation o f  the RCS Program ' s potential impact on the 

nat ion ' s  air and water quality is the mo s t  appropriate 

methodo logy to fo l low s ince i t  seems probab le that any 

l ike ly environmental impac t s , especially regarding air and 

wat er qua l ity , are l ikely t o  be spread rather evenly acro s s  
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the c ountry . Where there i s  a fac tual bas i s  to d i s c e rn 

regional d i fferenc e s , they wi l l  be addre s s ed . *  

The s ec ond l eve l at whi ch the environment may b e  a f fec ­

ted i s  the s i te- speci fic  household environment . A primary 

focus wi l l  be upon potent ial heal th and safe ty i s su e s  re l ated 

to various energy conservat i on measure s .  Air qua l i ty wi thin 

re s iden t i a l  bu i l dings is a l so addre s sed because this  c an be 

po tenti a l l y  a f fe c t ed by the ins tal lat ion o f  c e r tain energy 

cons e rvation measure s . Water  qua l i ty at the s i te o f  the 

househo ld and i t s  immediate vic ini ty i s  l i kew1 s e  addre s s ed 

because certain renewab l e  resourc e measures poten t i a l ly 

could a f fe c t  water  qua l i ty . 

* In a s se s s i n g  t h e  na t i ona L/re gi ona L impac t s  o n  t h e  envi ronme n t  
b y  t he RCS Program, t h e  numb e r  o f  ins ta L La t i on s  c o n s i d e r e d  
i s  s ignifi cant s i nc e  t h e  gre a t e r  t h e  num b e r  o f  i n s t a L Lat i on s , 
t he gre a t e r  t h e  p o t e n t i a L  impac t .  To  b e  ab s o L u t e Ly p re c i s e ,  
t he a s s e s sm e n t  s h o u Ld be  L imi te d t o  t h e  imp a c t s  ac tua L Ly 
caused by t h e  RCS Program : that i s ,  where  t h e  Program 
c re a t e s  an in c e n t i v e  for i n s t a L L a t i o n  of m e a s ure s as opp o s e d  
t o  t h o s e  i n s tance s  where i n s ta L L a t i o n s  occur s o L e Ly a s  a 
r e s u l t  of i nforma t i on conce rning t h o s e  meas ure s and from 
ins ta L l a t i on s  t h a t  w o u L d  occur in the ab s e n c e  of the RCS 
Program . A s  no t e d  b e fore , howe v e r, the re are no p re s e n t  da ta 
w i t h  whi c h  one  can accura t e Ly separate t h e  e ffe c t  of t h e  
i nforma t i o n  a sp e c t s  of the R C S  Program from the noninforma ­
t i ona l a sp e c t s . Conse qu e n t L y ,  t h i s  EIS addr e s s e s  t h e  imp a c t s  
o n  t he na ti ona L/re g iona L e n v i ronmen t  o f  a L L  ins ta L La t io n s  
p r oj e c t e d  t o  o cc ur afte r an audi t ha s b e en condu c t e d, r e c ­
ogniz ing t h a t  t h i s  inc ludes  a Large p e rc e n tage of ins t a L L a ­
t i ons  w h i c h  wou L d  n o t  hav e  b e e n  "arrange d . " 

2 - 2  



3 . 0  ASSESSMENT OF POTENTIAL IMPACTS 

3 . 1  Introduc t ion 

Thi s  chapter a s s e s s e s  the potential  aggregate po l lutant 

emi s s ion* change s nationwide , the po tential  he a l th and 

s a fe ty impac t s  as soc i a ted wi th the ins tal l a t ion o f  Res 
Program energy con s e rvat ion measures and renewabl e  re sourc e 

( e . g . , solar  and wind ) measures in res idential  bu i l d ings , 

and o ther potent i a l  impac ts  at tributab l e  to the ReS P rogram 

ac t iv i t i e s . 

For both energy c on s e rvat ion and renewabl e  resourc e  

me asure s , there a r e  only a few measures inc luded i n  the 

Program whi c h , even when improperly manu fac tured and in ­

s t a l l ed , have the po tential  to c ause  a s ign i fi c ant environ ­

men tal  impac t .  Thi s  E I S  ana lyze s  the po ten t i a l  env ironmental 

impac t s  of tho se measures and mit igat ion measures to reduce 

the potential i ty that improper ins t a l l a t ion o r  the installa­

t i on o f  fau l ty equ ipmen t wi l l  occur . 

3 . 1 . 1  Ana lyt ical  Approach 

In address ing potential  envi ronmen tal impac ts  a s soc ia ted 

wi th impl emen tat ion o f  the ReS Program , i t  has been neces sary 

to u t i l i ze a variety o f  analytical  technique s . For those 

nat i onal or  s i te - spec i fi c  impac ts  whi ch could  be treated 

*The terms "po l lutant emissions " and "emissions " as used in this EIS 
encompass emissions of air po ZZutants and the discharge of water 
poZ Zutants . 
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through quant itat ive analys is , the analyt ical technique and 

resultant data are discus s ed in thi s chap t er . For tho se 

measure s where DOE has b een unab le to ident ify an appropriate 

quant itat ive treatment , a qualitative analy s i s  of known or 

potential impacts  is presented . 

A sub s tant ial effort was made to quantitative ly ana lyze 

the potential environmental impac t s  of the total Res Program . 

The use of  a quantitative approach required that e s t imates 

be determined of  the numbers of  conservat ion and renewab le 

resource measures  that would be ins talled as  a direc t 

consequence of  the Res Program .  For many measure s ,  and in 

part icular for renewab le resource measure s ,  val id e s t imates 

of Res Program- s t imulated market penetrat ion could not be 

es tab lished . 

For renewab le resource measures in general , quant itative 

analysis  is avai lab le in the literature s e t t ing forth the 

aggregate impac t s  due t o  the penetrat ion estimates for 

ac t ive so lar systems . Thes e  impac t s  and e s t imates are 

presented in the Domestic Policy Review of So lar Energy 

(DPR) for the Nat ional Energy Plan (NEP ) ant icipated for the 

per iod through 2020  [ Sc ience App licat ions , Inc . , and JRB , 

September 1 9 7 8 ] . The e s t imates for the DPR encompas sed the 

- entire nat iona l so lar program as then proj ected . The resi­

dential so lar app licat ion proj ections , in  part icular , were 

for a compos ite program inc luding tax credi t s  and so lar loan 

programs in addit ion to the Res Program . Although this 

analys is indicat ed that the use of renewab le resources 

resulted in a net reduc t ion of p o l lut ion , it was not con­

s idered valid dat a for the Res Program evaluat ion s ince the 

port ion of the proj ected renewab le resour ce penetrat ions 

that would be s t imulated by the Re S Program canno t be s epa­

rated . Accordingly , the impacts  of  the renewab le resour ce 
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measures under the Res Program have been analyzed qualita­

tively at both the national and the s i te- s pecific levels . 

In any event , i t  is  l ikely that the impac ts asso ciated with 

renewab le res ource measures under the Re s Program , for 

the reas ons dis cus s ed l ater (relative co s t s and payback 

periods ) , wi l l  be cons iderab ly l e s s  than the impacts  attri­

butab le to the energy cons ervation measures under cons ider­

at ion . 

DOE also  was unab le to quantify the estimates of penetra­

tion of s everal cons ervat ion measures . However , three 

energy conservat ion measures which are expected to account 

for a l arge part o f  any pol lutant emi s s ion increas es resul t ­

ing from the produc t ion o f  energy cons ervat ion measures 

under the Program were identified and analyzed quantitatively . 

Thes e  measures are cei l ing , wall and water heater insulation . 

In preparing the quantitative analy s is , occas ional ly a 

cho ice had to be made among competing assump tions . Wherever 

such a choice was required , the assump tion cho s en was that 

which would produce a proj ec tion of the mo s t  adver s e  or 

wors t cas e environmental impac t .  

The as s es sment o f  the environmental impacts of  the 

cons ervation and renewab l e  resource measures that can be 

ins tal led under the Res Program cons i s t s  o f  the following 

analys es : 

• The national pol lutant emi s s ions impacts  due to 

the fo llowing three measures are es timated quanti­

tatively : ceiling insulat ion , wall i.nsulat ion , and 

water heat er insulation . 

3 - 3  



• The national po l lu tant emi s s ion impac t s  due to a l l  

o ther measures are analyzed qua l i t at ively . Thes e  

measures inc lude floor insu l a t i on , duc t  and p ipe 

insulat ion , s torm doors , s torm windows , c lock  

thermos tats , c aulking , wea ther s tripp ing , thermal 

windows , re fl e c t ive and absorp t ive window fi lms , 

furnace mod i fica t i on s  ( inc lud ing vent dampers , 

elec tric  o r  mec han i c al ign i t ion dev i c e s , o i l  

burner rep lac ement , and rep l ac ement fu rnac e s  and 

bo i l e rs ) ,  ene rgy usage d i sp l ay met er s , load manage­

men t devi c e s , ac t ive s o l ar heat ing , ac t ive so l ar 

water heat ing , wind ene rgy sy s t ems , pas s ive solar 

dev i c e s , and s o l ar pool heaters . 

• The potent ial s i te - spec i f i c  e f fec t s  o f  a l l  measures 

are a s s e ss ed qual i tatively inc luding the three 

measures which were a s s e s s ed quan t i t a t ively . 

Whe re the pos s ib l e  extent o f  po ten t i a l  impac t s  i s  not 

fu l ly known or where the determinat ion c anno t be made that a 

po tential  impac t does no t repre s en t  a genuine heal th o r  

s a fety prob l em , a qua l i tative de s c ript ion o f  the poten t i a l  

r i sk i s  g iven toge ther wi th a s t a t emen t o f  ac t iv i t i e s  under ­

taken t o  acqu i re the information nec e s s ary t o  make such 

de termina t ions . The e f fe c t  of de l ay ing the incorporation o f  

mea sures for whi c h  the nature o f  the potential  r i s k  i s  

unc ertain i s  d i s cus s ed i n  Chapter 6 ,  s e c t ion 6 . 2 . 7 ,  " D e l ay 

Case . "  

3 . 1 .  2 Prov i s ions to Minimiz e  Adverse Hea l th and 

Safety II!lpac t s  

DOE i s  requ i red b y  NECPA t o  promulgate s t andards wh ich 

the  S ec re tary determine s to be nec e s sa ry for the general 

3 - 4  



s a fe ty and e ffec t iven e s s  o f  any re s iden t i a l  energy cons erva ­

t i on o r  renewab l e  res ource measure instal l ed unde r  the 

P rogram . I n  accordan c e  wi th thi s mandate , DOE p ropo s ed 
s t andards whos e  purpo s e  i t  i s  to promo te the s a fe and e ffec ­

t ive ins tal l a t ion o f  properly ·de s i gned and manu fac tured 

measure s . DOE intends that thes e  s tandards ( wh i ch are 

d i s c u s s ed in  S e c t ions 3 . 2  and 3 . 3 ) s houl d  minimi z e  the r i s k  

o f  adverse hea l th o r  safety impac t s  o c curring as a resu l t  o f  

P rogram ins ta l l at i on s . 

Under c ond i t i on s  o f  l ow c omp l i an c e  w i th the s e  s tandards , 

however ,  a wor s t  c a s e  r i s k  s i tuation might b e  c reated in 

whi c h  the c hance of an adver s e  impac t wou l d  approach that 

exi s t ing for an i n s ta l lation w i thout the P rogram s tandards . 

I n  o rd e r  to redu c e  the probab i l i ty o f  realiz ing thi s  

wor s t  c a s e  o r  l ow c omp li ance  s i tuation , DOE has pre s c r ib ed 

that pos t - i n s ta l l at i on inspec tions b e  performed on c ertain 

i n s t a l l ations unde r  the P rogram . Al l ins tal l a t i on s  of vent 

dampers , e l e c tr i c  ign i tion sys tems and wind energy sys tems 

mus t  be inspe c ted . Random inspe c t i on s  a�e requ i red for 

i n s ta l l at i6n s  o f  c e i l ing ,  wal l , and floor insulat ion ; 

a c t ive dome s t i c  s o lar  water heating systems and s o l ar ac tive 

heat ing sys tems . For thes e  measure s , four o f  the first  ten 

ins tal l ations by a c ontractor mus t  be inspec ted . Add i t iona l ly , 

the s e  measure s woul d  b e  inspec ted on a random perc entage 

b as i s . 
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3 . 2  Impac t s  Attributab l e  t o  Energy Conservat ion Mea sure s 

3 . 2 . 1  Aggregate Pollut ion Impac ts  

The to tal annual emi s s ion s of  s everal a i r  and water 

pol lutants  w i l l  be a f fec ted by the Program rul e s  for the 
ins tal lat ion o f  ene rgy conservation measure s . The po l lutant 

emi s s ions a f fec ted wi l l  be thos e  resul t ing from the gene ra­

t ion o f  elec tri c i ty and heating ene rgy for res idential  use 

and those resul t ing from the produc t ion of the ene rgy c ons er­

vation measure s . The net e f fe c t  o f  the Program on the total 

annual emi s s ions for mo s t  o f  the s e  po l lu tan ts  w i l l  be to 

dec rease them through decreas ing the res iden t i a l  demand for 

energy . For some pollu tant s , inc reases  assoc i ated wi th the 

produc tion o f  c on s e rvation measures wi l l  outwe igh decreases 

from the reduc t i on in energy us age and the ne t e f fec t wi l l  

b e  to inc rease the total annual emi s s ion l evel . In e i ther 

case , however ,  the expec ted net change in po l lutant emi s s ion s  

wi l l  be a sma l l  frac t ion o f  the nat ional t o t a l  annua l emi s ­

s ions for each po l lutan t . 

The s e  change s in ' pol lutant emi s s ions are a s s e s s ed 

through both a quan t i ta t ive and qua l i ta t ive analys i s . Three 

energy cons ervat ion measure s were s e l e c ted for quan t i t a t ive 

ana ly s i s  ( see the fo l l owing sec t ion ) in o rder to provide an 

e s t imate o f  the c hanges tha t  can reasonab ly be expec ted as a 

re sult  o f  the Program . The c hanges in pollu tant emi s s ions 
due to the o ther ene rgy conservat ion measures are a s s e s s ed 
qua l i t a t ive ly . 
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3 . 2 . 1 . 1  Po l lutant Emi s s ion Increases 

Quanti tat ive Analys i s  

The RCS Program i s  expec ted t o  inc rease the 

demand for ene rgy c onservat ion measures during the Program 

period . *  As soc i a ted wi th thes e  demand inc reases  wi l l  be a i r  

and water po l l utant emi s s ion inc reas e s  due t o  the manu fac ture 

of the energy c ons e rvat ion measures and related materi a l s . 

Thes e  po l lutant emi s s ion inc reases are 

a s s e s s ed through a quan t i t a t ive e s t imate of the inc reases 

due to the inc remen tal demand ( as a resul t of the RCS Program ) 

for three energy c onse rvat ion measure s . The three ene rgy 

c onservation measures ana lyzed are c e i l ing insulat ion , wal l  

insul at ion , and water heater insulat ion . The s e  measures 

were cho s en for quan t i tat ive analys i s  because o f :  

• The magni tude o f  the e s t imated increase 

in po l lutant emi s s ions gene rated as a 

resul t of the produc t i on o f  the s e  mea ­

sures i n  c ompari son t o  the e s t imated 

inc rease a s  a resul t of the produc t i on 

o f  o ther measure s . 

• The ava i l ab i l i ty o f  data needed to 

e s t imate the demand fo r the materi a l s  

u s ed i n  these  measures and t h e  resu l t ing 

po l lutan t  emi s s ion increas es . 

* NECPA, S e c t i o n  2 1 5, r e q u i r e s  t h a t  pro gram announc eme n t s  b e  
s e n t  t o  r e s i d e n ti a l  c u s tomers u n t i l January 1 ,  1 9 8 5 .  DOE ha s 
a s sumed t ha t  the  fir s t  program anno unceme n ts wi l l  b e  s e n t  
dur ing 1 9 8 0 .  The refore,  for t h e  p urpo s e  of e s t i ma t i ng 
p o l l u ta n t  c hang e s  a s s o c i a t e d  wi t h  t h e  R CS Program, a p e r i o d  
of fi v e  y ears ha s b e e n  u s e d  for t h e  dura t i o n  of the  Pro gram­
i nduc e d  demand fo r e n e rgy con s e rva t i o n  m e a s ur e s . 

3 - 7  



The p roduc t i on o f  the s e  mea sures i s  expe c ted 

to generate a large por t i on o f  all of the po l l utant emi s s ion 

increases  resul ting from the produc t ion of energy c onserva ­

t ion mea sures unde r  the Program bec ause o f : ( l )  the expe c ted 

greater  demand for the s e  measures primarily  a s  a resu l t  o f  

the i r  shorter payback peri od re l a t ive t o  mo s t  o f  the o ther 

measure s , *  and/or ( 2 )  the i r  higher  raw materi a l s  requi rement 

per home than many o f  the o ther c onservation materi a l s . The 

fo l lowing a s s e s sments  o f  the measure s that are no t analyzed 

quan t i t a t ive ly support thi s e s t imate : 

• The demand for floo r , duc t , and pipe 

insu l a t ion i s  no t expec ted to be as 

great as that for c e i l ing insulat ion and 

water heater insu l a t ion because o f  ( l )  

longer payback periods , ( 2 )  ins tal l a t ion 

prob l ems a s so c i a ted w i th put t ing floor 

insulat i on in ex i s t ing res idences , and 

( 3 )  the sma l l e r  amount o f  insulat ion 

needed for duc t s and pipes . 

• The demand for s to rm and therma l doors 

and windows is not expec ted to be gre a t  

because o f  longer payback pe riods . 

• Clock thermos tats , e l ec t ric  o r  mec h ­

ani c a l  i gn i t ion sys tems , f l u e  open ing 

modi fications , furnace rep l ac ement 

burners , rep l ac emen t furnac e s  or  bo i l e rs , 

c au l king , weathe rs tr ipp ing , ene rgy u sage 

* Th e  e s tima t e d  pay ba c k  p e r i o d  for e ac h  e ne r gy conserva t i o n  
m e a s u r e  was  ca l c u la te d  b y  t h e  Na t i o na l Bur e a u  of Standards 
NBS, A p r i l 1 9 7 9 . T h e y  may be fou nd in DOE ' s  ReS Pro gram 
R e g u la tory A na l y s i s [ DOE, O c t o be r  1 9 7 9 ] . 

3 - 8  



d i sp l ay meters , heat re f l e c t ive and heat 

ab sorbing window or door materi a l , and 

devi c e s  as soc i ated wi th e l e c t r i c  load 

management tec hniques wi l l  ( 1 )  probab ly 

not be subj e c t  to great demand as a 

re sult o f  the Res Program because o f  

longe r payback per iods ( e . g . , flue 

opening modi ficat ions ) ,  and/or ( 2 )  have 

a sma l l e r  materi a l s  requ i rement per home 

( e . g . , c lock thermo s tats ) than the 

measure s quan t i tative ly analyzed . 

The e s t imat ion o f  po l lu tant emi s s ions from 

any industrial  ac t iv i ty depends upon the avai l ab i l i ty o f  air  

emi s s ion factors , water e f f luent gu ide l ine s/da t a , p roduc tion 

fac tors , and the l eve l o f  product ion activity . Al l o f  these 

data were avai l ab l e  for the three mea sures analyzed . 

I n  quan t i tatively e s t imat ing the po l l utant 

emi s s ion inc reases due to  the inc remental demand for the 

three ene rgy conserva t i on mea sure s , focus wa s p l ac ed on the 

produc t ion o f  the materials  used to make the measure s . For 

examp l e , in a s s e s s ing the pol lutant emi s s ion increases  due 

to the inc remental demand for insulation , the produc tion o f  

fiberglas s ,  rock woo l , c e l lu lose , and b o r i c  a c id w a s  ana lyzed . 

Th i s  focus bypas sed the extra c t ion and transpo rtat ion o f  the 

raw materi a l s , such as s i l i c a , used in the produc ti on o f  the 

material s and the fabric at ion o f  the fiberglass  i t sel f .  The 

added pol lutant emi s s ion impac t due to the se addi ti onal 

industrial  ac t iv i t i e s  is not expec ted to s ign i f icantly 

change the ove ral l  a s s e s sment . The percentage change in  

annual pol lutant emi s s ions that has been e s t imated for the 

p roduc tion o f  the ana lyzed ma tetia ls is so sma l l  that an 

inc rease by several t ime s in the se e s t imates wi l l  s t i l l  no t 
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con s t i tute a large change . Such l eve l s  o f  inc rease are no t 

expec ted from the o ther indu s t r i a l  ac t ivi t i e s  as soc iated 

with the produc t ion o f  the three energy c ons erva t ion measures . 

Al though the s e  po l lutant emi s s ion s a s soc iated 

wi th the ma teria l s  ext rac t ion , t ransportat ion and measures ­

fabricat ion ac tivi t i e s  for c e i l ing in sulat ion , wal l  insu l a ­

tion , and wa ter heater insul at ion were not a s s e s s ed quant i ­

tat ively , they are id�n t i fied and di scussed qua l i tat ively as 

part of thi s a s s e s sment of the pol lutant emi s s i on inc reases 

attributab l e  to the three ene rgy conservation mea su re s . 

The materi a l s  manu fac turing ac t ivi t i e s  ex ­

amined quan t i t a t ively were for : *  

• Fiberglass  insulat ion 

• Cel lulose insulat ion 

• Rock woo l  insulat ion 
• Boric ac id 

In o rder to guard against oversta t ing the 

bene f i c i a l  impac ts  of the Program and thereby provide an 

ana ly s i s  unduly s l anted toward Program b ene f i t s , whe rever i t  

was feas ible  ana lytical  as sumpt ions were s e l ec ted that would 

present a l i beral e s t ima te o f  the  pol lutant emi s s ion in­

c reases due to the P rogram . Th i s  app roach resul ted in the 

fol lowing "worst  e a s e l! assump tions regarding the a s s e s sment 

o f  pol lutant emi s s ion inc reases : 

* Bo r i c  a c i d  i s  a p p l i ed t o  c e l l u l o s e  i n s u l a t i o n  fo r f l ame 

r e t arda n t  p urp o s e s . Fi b er g l a s s  is u s e d  fo r c e i l i n g ,  

wa l l, a nd wa t e r  h e a t e r  i n s u la t i o n .  C e l l u l o s e  and r o c k  

w o o l  i ns u l a t i o n  a r e  u s e d  i n  c e i l i ng s  a n d  wa l l s .  
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• I f  mo re than one p roduc t i on proc e s s  wa s 

relevan t , the mos t  po l l u t i ng was u s ed . 

Th i s  as sump t ion resu l t s  in  h i gher es t i ­

ma tes  o f  the po l l utan t emi ss ion inc reases  

due  to  the  produc t ion o f  en ergy cons erva­

t ion measures . 

• E f fluent gu ide l in e s  based on B e s t  Prac ­

t i c ab l e  Con tro l  Techno logy Curren t ly 

Ava i l ab l e  were used i n  p re ferenc e to 

guide l ine s based on B e s t  Ava i l ab l e  

Techno logy Ec onom i c a l ly Achi evab l e . 

S ince  the latter  gu ide l ine s are more 

re s t ric t ive , th i s  assump t ion resul t s  in 

higher e s t imates  of pol lutant emi s s i on 

i n c rease s .  

As a re sul t  o f  thi s approach , the e s t ima t e s  

o f  pollut i on emi s s i on i n c reases  repre s en t , for the a c t ivi t i e s  

analyzed , the gre a t e s t  poten t i a l  increas e s  due to the i n ­

c re a s ed demand for the thre e cons ervation measu res . 

For the purpose o f  es t imat ing the demand for 

energy conservat ion me asure s , the analys i s  as sumed a 7 
percent per  year rate o f  household re spon s e  to the o f fer o f  

an ene rgy aud i t .  I t  wa s further as sumed that 75  percent o f  

the hous eho lds reque s t ing an aud i t  would  ac tua l ly purc has e 

and ins t a l l  one or mo re energy con s e rvation measure s . *  

*The response and investment rate assumptions are based on a sma l l  samp le 
of uti li ties offering energy audi ts DOE, October 1 9 79 . Current ly, 
there is no precise method of estimating what the rates of response and 
inves tment wi l l  be for the RCS Program; therefore, these es timates shou ld 
be used with caution. It is like ly that the rates of response to the of­
fer of an audi t and subsequent investment actua l ly wi l l  be less . If so, 
a l l  gross estimates reported herein wi l l  decrease proportionate ly . 
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The as sumed re spons e  rate to the aud i t  o f fe r  

and as sumed inves tment rate are cons idered the maximum 

expec ted for the P rogram . Th i s , in c omb inat ion wi th the 

c onservat ive approach to s e l e c t ing as sump t ions d i s cu s s ed 

above , max imizes  the e s t imates  o f  po l lutant emi s s ion in­

c reases  that  are  l ikely to  be experienced for the  measures 

analyzed . 

The po l lutant emi s s ions assoc iated wi th 

produc t i on of the e l e c t r i c i ty tha t mus t be purchased for use  

in the  manu fac ture of  the  three materi a l s  have not been 

inc luded in the s e  quan t i t a t ive e s t ima tes . The energy needed 

to manu fac ture the material s for c e i l ing insulat ion , wa ter 

heater j ackets , and wal l  insulat ion needed to accommodate 

the Re s Program demand has been e s t imated to be 0 . 1 3 quads . *  

There wi l l  b e  pol lutant emi s s ion inc reases  assoc i ated wi th 

this manu fac turing ene rgy us age . The a i r  po l lutant emi s s ion 

fac tors whi c h  were used in e s t ima t ing the se emi s s ions take 

into account mo s t  o f  the ene rgy c onversion ac t ivi t i e s  w i th in 

the manu fac turing fac i l i t i e s  ( e . g .  the burn ing o f  gas or  o i l  

i n  a fiberglass  furnace ) .  They d o  not , however ,  inc lude the 

emi s s ions as soc i a ted wi th ene rgy convers ion ac t iv i t i e s  

outside o f  the manu facturing fac i l i t i e s . The mo s t  sign i f i ­

c an t  o f  the se i s  the generat ion o f  the e l ec tric  ene rgy 

purchased by the fac i l i ty .  The s e  emi s s ions were not inc luded 

in the quan t i t ative e s t imates because the requi s i te data 

were not avai lable for a l l  of the material s manu fac turing 

ac t iv i t i e s  analyzed . 

*See Appendix A .  
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Tab le 3 - 1  present s the re sults  o f  the quant i ­

tative analys i s . The as sump t ions and me thodology used are 

pre sented in Appendix A. The emi s s ion inc reases will oc cur 

over the five- year Program perio d .  

TABLE 3 - 1 . E ST IMATED TOTAL AIR AND WATER POLLUTANT 
EMISSION INCREASE S  DUE TO INCREASES IN THE PRODUCT ION OF 

SELECTED ENERGY CONSERVAT ION MEASURES AS A RESULT 
OF THE RC S PROGRAM 

Emission Emiss ion 
Increases Increases 

Air Pollutants (Tons) Water Pollutants (Tons) 

Part iculates 66, 2 10 Suspended solids 42  

Nitrogen oxides 3 , 763 B iological oxygen demand 7 

Sul fur oxides 5 , 9 7 9  Chemical oxygen demand 99 

Carbon monoxide 1 , 284 Phenol 1 

Fluorides 72 Arsenic 7 

The magnitude o f  the se e s t imated pollutant 

emi s s ion increases  i s  not large on a n ational s c ale . Fo r 

examp le , the total part iculate emis s ions over the five year 

Program period are e s t imated at 6 6 , 2 1 0 ton s  (or 13 , 424 tons  

per year) . Thi s yearly average repre sent s on ly about 0 . 1 2 

percent o f  the proj ecte d 1985  part iculate emi s s ions from 

energy- related act ivit ies which con s t itute s a subs tantial 

port ion o f  the total p articulate emi s s ions from all s ources* 

[ See Appendix A ]  . 

�Ene r gy - r e l a t e d ac t i v i t i e s  are define d a s  e xp l ora ti on,  deve l o p ­
me n t, e x trac t i o n, p r oc es s ing,  trans p o r ta t i o n, conve rs ion,  a n d  
c ombu s tio n for a l l  s e c tors ( i . e . ,  u t i l i ty ,  i n dus tr i a l ,  re s i ­
de n t i a l,  c o mmerc i a l,  transpo r t a t i o n )  [ DOE, No v ember 1 9 7 9 ] .  
For a di s cu s s i o n  o f  the r e as ons for a n d  i mp l i ca ti o n s  of u s ing 
e ne rgy -r e l a t e d e mi s s i o n s  a s  a b a s e  for c a l c u l a ti n g  p e rc e n ta ge 
c hange s ,  s e e  p p . 3 - 3 6  to 3 - 3 ?  
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The inc reases  in total annua l  produc t i on 

needed to p roduc e the materials  ana lyzed are pre s en ted in 

Tab l e  3 - 2 . Thes e  inc reases  c orrespond to the maximum indu s ­

t ry-wide produc t ion increase needed t o  accommoda t e  the 

assumed cus tomer re spons e  to the Program . I f ,  a s  i s  l ike ly , 

cus tomer respons e  i s  lowe r , the expec ted inc rea s e s  wi l l  a l s o  

be lowe r . 

In e s t imat ing the po l lutan t  emi s s ion and p ro ­

duc t ion inc reases  a s so c i ated w i th wal l  insulat ion , i t  was 

a s sumed that a l l  instal l a t i on s  would be e i ther fi berglas s , 

roc k wool , o r  c e l lulose . Thi s  as sump t ion i s  not repre s enta­

t ive o f  ac tual c ond i t ions becau s e  the u s e  o f  urea­

formaldehyde for retro f i t wal l  insu l a ti on has c ap tured a 

sub s tan t i a l  port ion o f  the marke t . I t  was no t po s s ib l e , 

however , to quan t i t a t iv e ly analyze the po l lutan t  emi s s ions 

a s soc iated w i th the produc t i on of the ingredients c ontained 

in urea- formaldehyde becau s e  a represen t a t ive mix o f  ingredi ­

ents c ould not be ob tained . The ingred i en t s  in urea- forma l ­
dehyde vary wi th manu fac turers and the quan t i t a t ive p ropor ­

t ions o f  the ingred ients i s  propri e tary info rma t i on . Becau s e  

o f  thi s l imitation , the produc t i on inc reases  p re s ented in 

Tab l e  3 - 2  are somewhat greater than tho s e  which c an be 

rea l i s t i c a l ly expec ted , and as such , rep re sent a wors t  case 

for produc t ion inc reases  for the materi a l s  l i s ted . 
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TABLE 3 - 2 .  ESTIMATED MAXIMUM ANNUAL PRODUCTION INCREASE 
IN MATERIALS USED FOR SELECTED ENERGY CONSERVATION 

MEASURES AS A RESULT OF THE RC S PROGRAM 

Indus try 

Fib erglass  

Cel lulose 

Rock woo l  

Boric acid 

Haximum 
Es timated Increas e 

1 2 . 5'70 

49% 

18% 

24 . 5% 

No te : See Appendix A ,  Section A . 2 ,  for as sump tions us ed in 
the derivation o f  thes e  numb ers . 

Mo s t  o f  the percentage increas es in pol lutant 

emi s s ions for each indus try shoul d be s imi lar to the es timat­

ed percentage increases in produc tion for the indus try . 

Th is is becaus e the pol lutant emi s s ion factors and e ffluent 

l imi tat ions are given primarily in pounds o f  pol lutant per 

uni t weight o f  material pro duced . Al though a large increas e 

in cellulose produc t ion is proj ected , this  process  is es ­

s entially pollution free . Ce l lulo se insulation is made by 

s hredding newspaper and app lying a chemical , primarily boric 

acid, for flame retardant purposes . The increas e in cel lu­

l o s e  production should not , therefore , pro duce a large 

increase in pollutant emi s s ions . A large increas e was also  

e s t imated for boric acid product ion . This increas e was 

e s t imated as suming total us e o f  boric ac id to contro l the 

f lammab ility of cellulo s e  insulation . It is pos s ible , 

however , that boric acid wil l  no t be the only flame retardant 

used ; cons equent ly , the maximum es t imated increase of 24 . 5  

p ercent should be cons idered an extreme wor s t - ca s e  produc tion 

increas e .  
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The o ther indus trial  ac t iv i t i e s  that contrib­

ute  to the p roduc t i on o f  c e i l ing insu l at ion , water heater 

j ac ke t s , and wal l insulat ion also  emi t  po l lutants . As no ted 

e arl i e r , the add i t ional po l lu t ant emi s s ions a s soc i ated w i th 

the s e  o ther ac t iv i t i e s  are examined qual i tat ively . 

Fiberglass  i s  made p rimari ly out o f  s i l ic a  

( sand ) wi th sma l l e r  amount s  o f  o the r materi al s  inc lud ing 

sodium , c a l c ium , magnes ium , a lumi num , t i t anium , boron , and 

z i rcon ium . Mining and/or quarry ing the s e  ma terial s generate 

the fo l l owing water  po l lutant s :  total suspended sol ids , 

i ron , nicke l , and z inc . Thes e  ac t iv i t i e s  a l so generate the 

fo l l owing a i r  po l lutan t s : particulate s , n i t rogen ox ides , 

c arbon monoxide , and free s i l ic a  [ EPA , June 19 7 6 ; Batte l l e , 

June 197 6 ] .  F iberg l as s  manrifac ture generates the water 

pollutan t s :  chemical  oxygen demand , b i o logic al oxygen 

demand , total  suspended so l i ds , and pheno l s . The manu fac ture 

of fiberg l a s s  produces  as a i r  po l lutan t s :  p art i cu l ate s , 

sul fur d iox ide , c arbon monoxide , n i t rogen d ioxide , and 

fluorides [ EPA , Apr i l  1 9 7 3 ; EPA , January 1 9 7 4 ( a » ) .  

The RCS P rogram i s  expec ted to requi re a 

maximum increase o f  1 2 . 5  perc ent in f iberg l a s s  produc t ion 

activi t i e s . S ince the raw materi a l s  c ontained in  fibergla s s  

have a var i e ty o f  o the r uses , the increase in  m in ing and 

quarrying ac t ivi t i e s  to obtain the s e  ma te r i a l s  to mee t  the 

RCS P rogram demand for fiberglass  and the resul tan t  percentage 

increases  in  total  national pol lutan t  emi s s ions are expec t ed 

to be con s i de rably l e s s  than 1 2 . 5  percen t . 

Cel lulose insulation i s  normal ly p roduced 

from was te newsprint ; there fore , there a re no raw mate r i a l  

ext rac t ion o r  o ther industrial  ac t iv i t i e s  t o  be c ons i dered 

beyond the produc t ion of the insulat ion material  i ts e l f .  
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The boric ac i d  u s ed to treat the c e l lulose  i s  d i scussed 

be low . 

The maj or ingredi ents  in  rock wool  are rock 

and coke [ BNL , June 1 9 7 8 ] . S tone quarrying and proc e s s i ng 

and coke produc tion activi t i e s  gene rate the fo l l owing a i r  

pol lutants : part iculate s , sul fur dioxide , c arbon monoxide , 

hydroc arbons , n i t rogen ox ide s , and ammon i a . The water 

pollutants as soc i ated wi th these  ac t ivi t i e s  inc lude : cya ­

nide , phenol , ammon i a , o i l  and greas e , and total suspended 

sol ids [ EPA , June 1 9 7 6 ; Batte l l e , June 1 9 7 6 ] . 

The inc rease in rock wool p roduc t i on ac t ivi ­

t i e s  needed to accommodate the program marke t are e s t imated 

to be no greater than 18  perc ent . S i nc e rock and coke are 

used in  many other proc e s s e s , the increase in s t one quarrying 

and coke produc tion needed t o  accommodate the RCS P rogram 

marke t for roc k  wool  and the resu l tan t perc entage inc rease 

in total indus try - wide pol lutant emi s s ions shou ld be cons ider­

ab ly less than 1 8  percent . 

Bor i c  acid i s  produced by reac t ing borax wi th 

sul furic  acid . Su l furic  ac id i s  produced by ox idiz i ng 

sul fur . Su l fur and bo rax are ob tained through min ing ac tivi ­

t i e s . The water pol lutants as soc i ated w i th the produ c t i on 

processes  for bo r i c  acid  inc lude arseni c , sus pended sol ids , 

d i s s olved sol ids , and su l fide s . The a i r  pol lutants inc lude 

part i cu l a tes and sul fur ox ides . 

The RCS Program marke t for horic acid i s  

expec ted t o  requ i re a maximum increase o f  24 . 5  percent in 

boric  acid  produc t i on . S i nc e sul fur , bo rax , and su l fu ric 

ac i d  are used for other purpo ses  than produc ing boric ac id , 

the perc entage increases needed in sul fur and ho rax min ing , 
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su l furic ac id produc t ion , and the as soc i ated pol lu tan t 

emi s s i ons , as a re su l t  o f  the Res Program shou ld be  c onsider­

ab ly l e s s  than 24. 5  perc ent . 

Transporting any o f  the material s for the 
ene rgy conservat i on me asures from the raw ma terial sourc e s  

t o  the proce s s ing fac i l i ty and from the p roc e s s ing fac i l i ty 

to the mea sures fab r i c a t ion p l an t s  and retai l e s tab l i shments 

will  gene rate add i t i onal ai r pol lutant s . These air pollu­

tants w i l l  include hydrocarbon s , carbon monoxi de , ni trogen 

ox ide s , par t i culate s ,  sul fur oxi de s , aldehydes ,  and organi c  

ac ids [ EPA , Ap ri l 1 9 7 3 ] .  

Qual i tative Analys i s  

The inc remental  demand for the energy conser­

vat ion measures that were no t a s s e s sed quan t i tatively is  

expec ted to  generate only a sma l l  propo rt i on o f  the  total  

increase  in pol lutan t  emi s s i on s  resu l t i ng from the Program . 

As was noted earl i e r , thi s  i s  because o f  the sma l l  demand 

for the se measure s and/or the very sma l l  quan t i ty o f  material 

used in manu fac turing them . The s e  emi s s ions have been 

examined qua l i tat ively . The resul t s  o f  th i s  examination are 

discus sed b e low . 

Urea- formaldehyde for wal l insulat ion i s  

generated ons i te w i th the u s e  o f  an a i r  compres sor and a 

mixing or foaming gun . The cons t i tuent s  in  urea- formaldehyde 

cons i s t  o f : ure a - forma ldehyde res in ; a surfac t ant , or 

foaming agen t , whi c h  contains  a c a talys t , or harden ing 

agent ; and air . The chemi c a l s  and the i r  proportionate mix 

in  urea- formaldehyde vary wi th d i f fe rent manu fac tu rers and 

are proprie tary in forma t ion [ Long , 1 9 7 9 ] .  
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Some foaming agents wh ich  have been used are 

naph thal ene su l fonic ac i d  and dodecyl  benz ene sul fon i c  ac id . 

Some o f  the harden ing agents wh i ch have been used inc lude 

pho sphori c ,  oxa l i c , c i t ric , ma l i c , and tartari c  acids  [ Long , 

1 97 9 ] . 

The produc tion o f  many o f  the s e  chem i c a l s  i s  

based on the convers ion o f  pe tro l eum , natural gas , and coal  

for the  raw ma teri a l s  sourc e , and on  reac t ions wi th other 

chemi c a l s . The water pol lutants as soc i a ted wi th the s e  

ac t ivi t i e s  inc lude b io log i c a l  oxygen demand , chemi c a l  oxygen 

demand , total suspended so l ids , o i l  and grea s e , pheno l i c  

compound s ,  ammon i a , sul fide , chromium , i ron , a luminum , 

mangane se , cyan ide , n i c ke l , z inc , pho sphorus , and fluoride 

[ EPA , Apr i l  1 9 7 4  ( a ) ; EPA , Ap r i l  1 9 7 4  ( b ) ;  EPA , June 1 9 7 4 ; 

EPA , Oc tober 1 9 7 5 ; EPA , January 1 9 7 5 ; EPA , March 1 9 7 4  ( b ) ; 

EPA , S eptemb er 1 9 7 4 ; Lowenheim , 1 9 7 5 ] .  The a i r  po l lu tants  

as soc i ated wi th the s e  ac t ivi t i e s  inc lude p ar t i c u l ates , 

carbon monoxide , hydroc arbon , sul fur ox ide s , n i t rogen ox ides , 

me thano l , ammonia , carbon diox ide , aldehyde s ,  and f luo rides 

[ EPA , Augus t  1 9 7 7 ; EPA , May 1 9 7 8  ( b ) ; EPA , March 1 9 7 9 ] . 

F l oor , duc t , and p ipe insu l a t ion wi l l  a l s o  

increase the demand f o r  fiberglas s ,  roc k woo l , c e l lulo se , 

and o ther insu l a t ion materi a l s . The water pol lutants 

as soc iated w i th produc ing insu l a t ion ma t e r i a l s  are the s ame 

as fo r c e i l ing insu l a t ion . They inc lude chemi c a l  oxygen 

demand , bio logical  oxygen demand , total  susp ended so l i ds , 

pheno l s , and arsen i c . The a i r  po l lu t ants  as soc i ated wi th 

ins ulat ion p roduc t i on inc lude particula te s ,  sul fur ox ides , 

carbon monoxide , n i t rogen ox ides , and f l uorides [ EPA , January 

1 9 74 ( a ) ; EPA , May 1 9 7 5 ] .  As no t ed earl i e r , the ReS Program 

demand for the s e  types  o f  insulat i on i s  expec t ed to be 

con s i derab l y  l e s s  than the program demand for c e i l ing , wal l ,  

3 - 1 9 



and wat e r  heater insu l a t i on . The as soc i ated p roduc t ion and 

pol lutant emi s s i on inc rea s e s  shoul d  a l so b e  c on s iderab ly 

l e s s . 

S torm and thermal doors and windows are 

fab r i cated primari ly from aluminum and glas s . The p roduc t ion 

o f  the s e  measures invo lves baux i t e  min ing , t i tanium mining , 

c ru shed s tone mining and p ro c e s s i ng , s a l t  min ing , sand 

quarrying , glass  manu fac turing , and aluminum sme l t ing . The 

air  po l lu tant s  as soc i a ted w i th produc ing a luminum and gl a s s  

a r e  fluor i de s , part i culate s ,  sul fur oxide s , ni trogen oxides 

and c arbon monoxide . The water pol lu tant s  inc lude total  

suspended so l ids , o i l , pho sphorus , f luor ide , i ron , n ickel  

and z inc [ EPA , January 1 9 7 4 ( b ) ;  EPA , January 2 6 , 1 9 7 6 ; EPA , 

March 1 9 7 4  ( a ) ; EPA , Ap r i l  1 9 7 3 ; EPA , May 1 9 7 8  ( a ) ; Bat t e l l e  

Co lumbus Labo ratories , June 1 9 7 6 ] . 

A broad var i e ty o f  c aul king materi a l s  are 

avai lable  commerc i a l ly . Polyure thane rubb e r , polysu l fide 

rubber , acry l i c  l a t ex and s i l i cone rubber , and l inseed - o i l  

put t i e s  are among the common materi a l s  ava i l ab l e . Hydro ­

c arbons and part icul ates are emi t t ed to the atmo sphere 

during the manu fac ture of rubber .  Was tewater po l lutant s  

from the manu fac ture o f  rubber inc l ude solub l e  organ i c s  

[ Monsanto , March 1 9 7 8 ] . Caul k ing manu fac ture represents a 

very sma l l  po rt ion o f  the rubber indus t ry ; consequen t ly , the 

percen tage produc t ion increase and po l lutan t  emi s s ion in ­

creases  po ten t i al ly c aused by the RCS Program demand for 

c au l k ing are not expec ted to be l arge . 

Various types  o f  weatherstr ipp ing are avai l ­

abl e  for retro fi t t ing . The mos t  widely used are fe l t  s trip s , 

adhes ive back foam s t rips  ( rubber ) ,  v inyl foam s tr ip s , 

ho l low vinyl cord and metal s t rips for door bot toms . 
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Weather s t ripp ing ma teria l s  do no t rep resent a s i gni ficant  

portion of  the  rubber , p l a s t i c s , and met a l s  indu s t ri e s . 

There fore , i t  i s  not expec ted tha t the poten t i a l  RCS Program 

demand for weather s t ripp ing wi l l  c ause  a maj or p roduc tion or 

po l lutant emi s s ion inc rease . 

A c lock  thermo s tat c ompri s e s  a number o f  

sma l l  parts ( F igure 3 - 1 ) . These  parts inc lude a top cover 
plate , wa l l  p l a t e , c ab l e , rings , and sc rews . The ma teri a l s  

used for the se p a r t s  inc lude p l a s t i c , alumi num , rubber , 

s t eel and c oppe r .  Primary raw mater i a l s  are re finery prod ­

uc t s  ( or c rude oi l ) ,  bauxi te , copper ore , i ron ore , and 

coal . 

Sourc e : [Honeywe l l , n . d . ] 

F i gure 3 - 1 . Components  o f  a Clock The rmostat  
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The RCS Program i s  no t expec ted to no t i c eably 

a f fe c t  the indu s t r i e s  invo lved w i th p roduc ing and as semb l ing 

the materi a l s  us ed in  c lock the rmo s tat s . The total wei ght 

of a c lock the rmo s ta t  is less than 2 pound s . Al though the 
total number o f  homeowners who install  c lock the rmo s ta t s  a s  

a resu l t  o f  the RCS P rogram may be large relative to the 

number tha t install  some o f  the o ther measures [ se e  DOE , 

Oc tober 1 9 7 9 1 ,  the amoun t o f  material s needed to produce  the 

thermos tats i s  no t expec ted to be s i gni f i c ant in re lation to 
the al ready large p roduc t i on o f  the se material s for o ther 

uses . *  

For the s ame reasons , the pollutant emi s s i ons 

whi ch wi l l  be generated by p roduc ing and a s s emb l ing the se 

clock thermo s tats are no t expec ted to no t i c eably inc rease 

the pol lutant emi s s ions assoc i ated wi th the i ndu s t r i e s  i n ­

volved . The a i r  pol lutan t s  as soc i ated wi th p roduc ing the 
materials  used in c lock thermo s tats  inc lude hydroc a rbons , 

particulate s , n i t rogen oxide s , sul fur oxide s , c arbon mon ­
oxi de , aldehydes and hydrogen fluoride [ EPA , January 19 7 6 ;  

EPA , Apr i l  1 9 7 3 1 .  The water pol lutants i nc lude nondegrad ­

able organ i c s , suspended and d i s so lved sol ids , fluoride , 

*This qua li tative assessment may be supported by an ana lysis of the material 
that would be required if clock thermosta ts were cons tructed comp lete ly of 
a luminum or stee l .  It has been estimated that 10, 984, 000 househo lds 
might insta l l  thermostats as a result of the Res FPogram [ DOE, October 1 9 79 ] . 
MU ltiplying the weight of a c lock thermosta t  (2 Zbs . ) by this number of 
househo lds produces a tota l materia ls requirement of approximate ly 
22 mi l lion pounds, or 1 1, 000 tons, needed to produce the clock thermostats 
to accommodate the FPogram market.  Assuming that clock thermostats con­
sist to ta l ly of a luminum, the materia ls requirement of 1 1 , 000 tons, or 
2, 200 tons/year over the five-year program period, represents 0. 057% of 
the 1 9 78 gross shipments of a luminum in the u. s. If the c lock thermostats 
consisted tota l ly of stee l, this percentage would be even less since 
steel production is much higher than a luminum production. The materials 
o ther than a luminum or steel needed to produce a c lock thermostat are 
similarly expected to cons titute a very sma l l  percent of the to tal annua l 
demand for each nationwide . 
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bases  and sul fide s [ EPA , March 1974  ( a ) ; EPA , June 197 4 ] . 

The water po l lutan t s  as soc i a ted wi th the a s s emb ly operat ions 

fo r c l ock thermo s t a t s  inc lude c admium , chrome , coppe r ,  

cyan ide , fluoride , i ron , l ead , me rcury , n i c ke l , o i l  and 

gre as e , pho sphates , s i lver , total suspended sol ids , and z inc 

[ EPA , June 1 9 7 5 ] .  

An e l e c tric  ign i t ion sys tem ( Figure 3 - 2 )  

c ons i s t s  o f  a number o f  sma l l  part s . The ma teri a l s  used for 

the s e  parts inc lude aluminum , c opper ,  s te e l , i ron , and 

rubber . Primary raw ma terials  are re finery produc t s  ( c rude 

o i l ) , bauxi t e , c opper ore , i ron ore , and coal . The ReS 

P rogram i s  no t expec ted to no t i c e ab ly a f fec t the indus tries  

invo lved wi th produc ing and a s s emb l i ng the  mater i a l s  used in  

e l e c tric  i gn i t ion sys t ems . The total  we ight o f  an  e l ec tric  

ign i t ion sys tem is  approximately three pounds . The amount 

Sourc e : [ Robert shaw , n . d . ] 

F i gure 3 - 2 . Componen ts o f  an Elec tric  I gn i t ion Sys t em 
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of mater ial s  needed to produce these systems is not expected 

to be s ignificant in relat ion t o  the already large product ion 

o f  thes e material s for o ther uses . *  

For the s ame reasons , the p o l lutant emi s s ions 

which wi l l  be generated by produc ing and a s s emb l ing the 

e lectric ignition systems to accommodate the ReS Program 

demand are not expec ted t o  not iceab ly increas e  the pollutant 

emis s ions  associated with the industries involved .  The air 

po l lutan t s  as sociated with produc ing the materia l s  used in 

e lectric ignit ion sys tems inc lude hydrocarbons , part icu­

late s , nitrogen oxides , sul fur oxide s , carbon monoxide , 

aldehyde s ,  and hydrogen fluorides [ EPA , January 1 9 7 6 ; EPA , 

April 1 9 7 3 ] . The water pollutant s include nondegradab le 

organic s ,  suspended and dis so lved s o l ids , fluoride s , bases , 

and sulfide s  [ EPA , March 1 9 7 4  (a) ; EPA , June 1 9 7 4 ] . The 

water pollutants a s sociated with the a s s emb ly operation s  for 

elec tric ignition sys tems include cadmium , chrome , copper , 

cyanide , f luoride , iron , lead , mercury , nickel , o i l  and 

greas e ,  phosphat es , s ilver , total suspended s o l ids , and z inc 

[ EPA , June 1 9 7 5 ] . 

As with clock thermo s tat s and electric igni­

t ion systems , electric load management devices and energy 

usage display me ters are small devices cons i s t ing o f  a 

number of smal ler components . The product ion o f  the se 

component s  will require the s ame type o f  mater ials and wil l 

invo lve the s ame typ e  o f  air and water pollutant s as  electric 

*A s up p o r t i n g  a na l y s i s  s imi l a r  to t h a t  p e r fo rm e d  for c l o c k 
t he rmo s t a t s  (p . 3 - 2 2 )  i ndi c a t e s  t h a t, i f  e l e c t r i c  o r  
m e c h a n i c a l i gni t i o n s y s t e m s  w e r e  made e n t i r e l y o f  a luminum, 
the annua l i n c r e a s e  in a l uminum p ro duc t i o n  r e q u i r e d t o  me e t  
t h e  P r o g r am d e ma n d  w o u l d  b e  0 . 0 0 7 %  o f  t he 1 9 7 8  g r o s s  s h ipme n t s  
o f  a luminum i n  t h e  u . s .  I f  t h e  de v i c e s  we r e  ma de e n t i r e l y  o f  
s te e l , t he r e q u i r e d  p e r c e n ta g e  i n c r e a s e  i n  n a ti o n a l s t e e l 
p ro duc t i o n  w o u l d  b e  s ma l l e r . 
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ignit ion sys tems . The pollutant emi s s ion increas e s  wil l  be 

even les s than with electric ignit ion systems becaus e of the 

ant icipated much smaller homeowner demand for electric load 

management devices and energy usage display meters . 

Rep lacement furnaces  and boi lers , flue opening 

modifications , and rep lacement burner s are made primarily 

out of  s t eel . The produc t ion of  s teel invo lves coal mining , 

iron ore mining , p ig iron manufacturing , coke product ion , 

and s teel manufactur ing . The water pollutant s as s oc iated 

wi th these act ivit ie s inc lude cyanide , pheno l ,  ammonia , oil  

and greas e ,  suspended solids , sulf ide , mangane se , fluoride , 

nitrate , z inc , iron and lead [ EPA , June 1 9 7 4 ] . The air 

pollutants i�c lude part iculates , carbon monoxide , fluorides , 

sul fur dioxide , hydrocarbons , nitrogen oxides , and ammonia 

[ EPA , April 1 9 7 3 ] . The water pollutant s a s s ociated with 

manufacturing furnaces inc lude cadmium , chemical oxygen 

.demand ,  chrome , copper , cyanide , fluoride , iron , lead , 

nickel , mercury , o i l  and grease , pho sphate s ,  s i lver , total 

suspended solids , and z inc [ EPA , June 1 9 7 5 ] . 

Cons idering that s teel is one of  the large s t  

indus tries in the United States and that the demand for 

rep lacement furnaces or boilers , flue opening mo dificat ions , 

and rep lac ement burners as a result of  the Program is no t 

expected t o  be large , it is  no t likely that the RCS Program 

will have a not iceable impact on the s teel product ion indus ­

try or on the as s ociated pol lutant emi s s ions . *  

*A s u pp o r t i n g ana ly s i s s i mi l a r  to t ha t  p e rfo rme d fo r c l o c k  
t h e rmo s t a t s  (p . 3 - 2 2 )  i ndi c a t e s  t h a t ,  i f  e v e ry h o u s e  
t h a t  h a s  b e e n  p ro j e c t e d  to i ns ta l l  s o me e n e rgy c o n s e rv a ­
t i o n  m e a s u r e  D O E ,  O c t o b e r  1 9 ? 9 w e r e  to i n s t a l l  a 5 0 0  
l b .  r e p l ac e m e n t  s t e e l furn a c e ,  the  annua l i n c re a s e  i n  s t e e l 
p ro duc t i o n  ne e de d  t o  me e t  t h e Program dema n d  wou l d  b e  0 . 6 3 
p e r c e n t  o f  t h e  1 9 ? 8  s te e l  p r o du c t i o n  i n  t h e  u . s .  
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Cen t ra l  a i r  c ond i t ioners are made p rimari ly 

from s teel  wi th smal l  amoun t s  o f  coppe r ,  aluminum , and i ron 

[ EPA , June 1 9 7 5 ] .  The p roduc t i on o f  s t e e l , coppe r ,  aluminum , 

and i ron i nvolves coal mining , i ron ore mining , b aux i t e  

mining , copper o r e  min ing , p i g  i ron manu fac turing , coke 

produc tion , s te e l  manu fac turing , copper sme l ting , and 

aluminum sme l t ing . The a i r  po l lutants as soc i ated wi th the s e  
ac t ivi t i e s  inc lude : particulate s , sul fur oxide s , carbon 

monoxide , hydroc arbons ,  n i t rogen oxide s , ammon i a , fluoride s , 

aldehyde s , and organ i c  ac i ds [ EPA , Apr i l  1 9 7 3 ] .  The water 
pol lutants  assoc iated w i th these ac t ivi t i e s  inc lude suspended 

sol ids , cyanide , pheno l , o i l  and grease , ammoni a , sul fide , 

fluoride , manganes e , z inc , n i trate , l ead , i ron , c opper , 

c admium , a luminum , me rcury , arseni c ,  and s e l enium [ EPA , 

March 1 9 7 4  ( a ) ; EPA , June 1 9 7 4 ; EPA , June 19 7 6 ; EPA , February 

1 9 7 5 ; EPA , May 1 9 7 6 ] .  The water pol lutants  assoc i a ted wi th 

assembly op era t i ons inc lude chemical  oxygen demand , c admium , 
chrome , c opper , fluoride , i ron , l ead , mercury , n i c ke l , o i l  

and greas e , phospha te s , s i lver , total susp ended s o l ids , 
z inc , and cyanide [ EPA , June 1 9 7 5 ] .  

S ince  a i r  condi tioners requ i re much l e s s  

material than furnac e s , the RCS Program demand f o r  a i r  

c ondi t ioners wi l l  have a l e s s e r  imp ac t  o n  materi a l s  p roduc ­

tion act ivi t i e s than wi l l  the RCS Program demand fo r furnac e s . 

Thi s  impac t i s  no t expec ted to b e  no t i c e ab le . 
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3 . 2 . 1 . 2  Pol lutant Emi s s ion Reduc tions 

The ReS Program is expected to reduce the res iden­

t ial demand for energy for space heat ing and cooling and 

water heat ing . As so ciated with thi s demand reduc t ion will 

be decreas e s  in the quantit ies o f  air and water pollutant 

emi s s ions released when energy i s  generated for us e in 

res idential buildings . 

For the purpose o f  e s t imat ing the reduc t ion in 

res ident ial energy usage , a seven percent rate o f  respons e 

to the offer of  a Program aud it and a 7 5  percent fo l low-up 

inve s tment rate were as sumed . The se are the same as sump t ions 

as were used for e s t imat ing the incremental demand for 

energy cons ervat ion measures . *  

In e s t imat ing the pollutant emi s s ions reduc tions 

due to the reduced demand for res idential energy , fo cus was 

p laced on the energy- generat ing act ivity . For examp le , in 

as s e s s ing the emi s s ions decreases due to the incremental 

reduct ion in the us e of  oil for res ident ial heat ing , the 

burning of  oil  in the res idential building was ana lyzed 

rather than the extrac t ion or refining of the crude o il from 

which it was produce d .  Thi s focus provides an a s s e s sment o f  

po l lutant emis s ion reduct ions that i s  cons idered more val id 

for the purposes  o f  compar ison with the increas es  from the 

produc tion of energy cons ervat ion measures than would be the 

cas e if some o ther s t age or the ent ire proces s o f  energy 

product ion had been examined .  

* S e e  p a ge s 3 - l l  a n d  3 - 1 2 .  I f  t h e  r e sp o n s e  a n d  i n v e s tm e n t  ra t e s  
a r e  s ma l l e r, a s  i s  l i k e l y ,  t h e n  t h e  e ne rgy s a v i ng s  a n d  
r e s u l t i n g  r e du c t i o ns i n  p o l l u t a n t  e mi s s i o n s  wi l l  b e  
sma l l e r .  
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The added po l lut ion reduc t ion due to the add i t iona l 

ac t iv i t i e s  as soc i ated w i th energy p roduc t ion and use i s  no t 

expec ted to s i gn i fi cantly change the ove ra l l  a s s e s sment . 

The add i t i onal ac t iv i t i e s  no t examined quan t i t at ive ly inc lude 

coal  p roduc t ion , natural gas ext rac t ion , o i l  p roduc t ion , 

natural gas p roc e s s ing , o i l  refining , coal  transport ( ra i l ­

road , barge ) ,  o i l  t ransport , and natural gas transport 

( p ipe l ine ) . The a i r  po l lutants a s soc i a ted w i th the s e  ac t i ­

v i t i e s  inc lude part i cu l a te s , ni trogen oxi de s , sul fur oxi de s , 

hydro c arbons , carbon monoxide , and a ldehydes ;  the water 

po l l utants  inc lude total d i s s o lved s o l i d s , total suspended 

s o l ids , bases , and nondegradab l e  organ i c s  [ Mend i s ,  July 

1 9 7 6 ] .  

For the as sumed response rate and the three energy 

conservation measures analyzed , the e s t imated reduc t ion in  

res iden t i a l  energy us age wi l l  be about 7 . 86 quads . *  Th i s  

represents about 7 1 . 2 percent o f  the 1 1 . 0 4 quads reduc t ion 

e s t ima ted for the instal l a t i on of energy conserva t ion mea ­

sures under the P rogram [ DOE , Oc tober 1 9 7 9 ] . 

The se ene rgy s av ings wi l l  accumulate  gradually 

over a period o f  many years beginning wi th the  first  i n s ta l ­

l a t ion o f  an energy conservation measure under the p ropo sed 

* Se e  A p p e n d i x  A .  T h i s  fi gure fo r t h e r e du c t i o n  i n  r e s i de n t i a l 
e n e r gy u s a g e  r e p r e s e n t s  t h e  gr o s s  r e du c t i o n  i n  e n e r g y  u s a g e  
due t o  t h e  i n s ta l l a t i o n o f  t h e  t hr e e  me a s u r e s  t h a t a r e  
q ua n t i t a t i v e l y  a n a l y z e d .  The p o l l u t a n t  emi s s i o n  r e du c t i o ns 
are ca l c u l a t e d  u s i ng t h i s  gro s s  e s t ima t e  r a t h e r  t h a n  the ne t 
e ne rgy r e d u c t i o n r e a l i z e d  a ft e r  s u b t r a c t i n g  t h e  e n e rgy u s e d  
i n  manufa c t u r i n g  t h e  ma te r i a l s  fo r t h e  t h r e e  e n e r gy c o n s e r v a ­
t i o n  m e a s ur e s .  A s  no t e d  e a r l i e r �  app r o xima t e l y  O .  l 3  q u a ds 
o f  e n e r g y  a r e  u s e d  in t h e  manufac t u l' e  o f  t h e  ma t e r i a l s  fo r 
t h e t h r e e  m e a s u r e s .  T h i s r e s u l t s i n  a ne t Prog ram e n e rgy 
r e du c t i o n  due t o  t h e s e  mea s ur e s  o f  appro xima t e l y  7 . 7 3  q u a d s . 
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Program and ending at  the end o f  the u s e fu l  l i fe o f  the 

longe s t - las t ing me asure . *  Thus , the reduc t i on in energy 

usage in any given year due to the three measures wi l l  be 

cons iderab ly l e s s  than 7 . 8 6 quads . ** The average annual re ­

duc t ion in res idential  energy usage wi l l  be be twe en a high 

average based on the duration o f  the e f fec tivene s s  o f  the 

shorte s t - l ived ene rgy c onservat ion measure and a l ow average 

based on the durat ion o f  the e f fe c t ivene s s  o f  the l onge s t ­

l ived ene rgy c onservation measure . The as sumed use ful l i fe 

o f  the measure s range s from five years fo r water he ater 

j ac ke t s  to twenty years for c e i l ing insu l a t ion . Add ing an 

add i t ional five years to the twen ty to accoun t for the dura ­

t ion o f  the Program , the average annua l  reduc tion in ene rgy 

usage due to the three measures analyzed quan t i tatively wi l l  

b e  be tween 0 . 3 1 and 1 . 5 7 quads . *** Thi s average represents 

be twe en 0 . 4  percent and 2 . 2  percent of  the p roj ec ted na­

t iona l ene rgy consump t ion fo r 1 9 8 5  [ DOE , Ap ri l 1 9 7 9 ( a ) ] and 

2 . 6  to 12 . 9  perc ent o f  the p roj ec ted res ident i a l  ene rgy con­

sump tion fo r tha t year . 

* Th e  u s e fu l l i fe o f  t h e  e n ergy c o n s e rv a t i o n  me a s ur e s  was 
t a k e n  from u . s .  D e p a r tm e n t  o f  Comm e r c e ,  Na t i ona l Bur e a u  
o f  S t a ndar d s ,  A p r i l 1 9 7 9  . 

* * Th e di s cu s s i o n  o f  a v e rag e annua l r e du c t i o n  i n  e n e rgy u s a g e  
i s  p re s e n t e d  i n  t e rm s  o f  t h e  7 . 8 6  qua ds t h a t wi l l  no t b e  u s e d  
b e c a u s e  o f  t h e  i n s ta l l a ti o n  of t h e  t h r e e  e n e rgy c o n s e r v a t i o n  
m e a s u r e s  a na l y z e d  r a t h e r  t h a n  t h e  l l . 0 4  q u a ds no t u s e d  d u e  t o  
t h e  i n s t a l l a t i o n  o f  e n e r gy c o n s e r v a t i o n  me a s ur e s  i n  g e n e ra l .  
T h i s  fa c i l i ta t e s  ma k i ng a r e a s o na b l e  comp a r i s o n  o f  t h e  
p o l l u ta n t  e mi s s i o n  r e d u c t i o ns a n d  t h e  p o l l u t a n t  emi s s i o n  i n ­
c r e a s e s  fo r t h e  t hre e me a s u r e s . 

* * * Fi v e  y ea r s  i s  a dde d t o  t he a s s um e d  twen t y - y e a r  l i fe of 
c e i l i ng i n s ta l l a ti o n  t o  c a l cu l a t e  the l o w e r  limi t o f  t h e 
p o s s i b l e  a v e r a g e  annua l r e du c ti o n  i n  e n e rgy u s a g e .  The 
e n e rg y  s a v i n g s  a t tr i b u ta b l e  to the p r op o s e d  Pro g ram wi l l  
b e g i n  t o  a ccumu l a te wi t h  t h e  fir s t  i n s ta l l a t i o n  o f  any 
m e a s ur e  a t  t he b e g i n ning of t h e  Program p e r i o d  and c o u l d  
c o n t i n u e  t o  a cc um u l a te t hr o u g h  t h e  t we n t y - y e a r  l i fe o f  an 
i n s ta l l a t i o n  of the l o ng e s t l a s t i ng me a su r e ,  i . e . , c e i l i n g 
i n s ta l l a t i o n , p e rforme d fi v e  y e a r s  la t e r  a t  the e n d  o f  t he 
Pr o gram p er i o d .  
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In e s t ima ting po l lutan t  emi s s ion reduc tion s  re su l t ­

ing from th i s  reduced demand for energy , i t  was e s t imated 

that the residen t i a l  energy u s ed for spac e heating and 

cool ing and water heat ing i s  supp l i ed from fue l s/elec tric i ty 

i n  the fo l lowing p ropo rt ions . *  

• Gas - 67 . 3% 

• O i l  - 2 1 . 8% 

• Elec t ri c i ty - 1 0 . 9% 

Gas and o i l  are u s ed in the home for spac e and water heating . 

Electri c i ty i s  used for spac e heat ing and cool ing and water 

heat ing . It was as sumed that the fue l s  that would have been 

used to gene rate the e l ec tri c i ty not requ i red bec au s e  o f  the 

reduc ed res ident i a l  demand would have been in the s ame pro ­

port ions a s  the fue l s  pre s en t ly used to generate e l ec tric i ty 

for a l l  demand s nationwide [ DOE , Apr i l  1 9 7 9 ( a ) ] : ** 

*The basis for these es timates is described in DOE 's  Regu latory 
Ana lysis for the RCS Program [DOE, October 1 9 79 ] . 

* *These figures represent the current (January 1 9 79 )  distribution of 
fue l sources for e lectricity generation . Severa l DOE projections 
of the future dis tribution indicate a greater re liance on coa l  and 
less re liance on oi l and gas than these figures show. The use of 
coa l is proje cted to cons titute from 52 to 58 percent of the fue l 
consumption by e lectric uti lities in 1 990.  The corresponding 
ranges for oi l and gas are 7 to 1 2  percent and 1 to 2 percent, 
respective ly [ DOE, Apri l 1 9 79 (dJ ] .  

If any of these projected future distributions of fue l  sources were 
used in this ana lysis instead of the current dis tribution, the magni­
tude of the po l lutant emission reductions associated with the reduced 
demand for energy is like ly to be somewhat greater than those pre­
sented. The future dis tributions show that a greater percentage of 
the e lectricity demand in coming years wi l l  be met by coa l  than is 
the case at present . Coa l-fired power p lants typica l ly generate more 
po l lutant emissions than oil-fired or gas-fired power p lants . Therefore, 
in the future, the gross pol lutant emissions due to e lectricity gener­
ation are like ly to increase more than they would if the fue l source 
distribution remained as it is at present. Any reduction in the need for 
e lectricity realized as a result of the RCS Program wi l l  mean a greater 
proportionate reduction in the need for coa l-fired generating capacity 
(at least for residentia l purposes) than is the case in this ana lysis 

where the current fue l source dis tribution is used. Therefore, the 
abso lute magnitude of the pol lutant reductions due to the RCS Program 
are like ly to be greater a lso.  
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• Coal - 44 . 4% 

• Oi l - 1 6 . 5% 

• Gas - 1 3 . 8% 

• Nuc l ear - 12 . 5% .  

Hydro resourc e s  ( 12 . 8%) were not cons idered in es timat ing 

thes e  reduc tions becau s e  e ff luent l imi tations guide l ines 

were no t avai l ab l e  for the s e  p l an t s .. However , it is  as sumed 

tha t the po l lu tant emi s s ion changes from hydro e l ec tric  

p l ants  would  b e  c ons iderab ly lower than tho s e  assoc i ated 

w i th coal , o i l , gas , and nuc l e ar power p l ants . The e f fe c t  

o f  inc luding the emi s s ion changes as soc i ated wi th hydro ­

e l e c tric  power p lan t s  would be to s l ight ly inc reas e  the 

e s t imate o f  po l l utant emi s s ion reduc t ions re sult ing from the 

RCS Program . 

The po l lutant emi s s ion reduc tions re sul t ing from 

the reduced residen t ia l  demand for energy are summarized in 

Tab l e  3 - 3 . 

The a ssumpt ions and methodo logy u s ed in e s t imating 

these reduc t ions are desc ribed in detai l in Appendix A .  

The s e  pol lutant emi s s ion reduc t ions wi l l  b e  real ized ove r  

the s ame t ime period as the energy sav ings ( i . e . , from 

instal l a t ion o f  the first  measure to the end o f  the u s e fu l  

l i fe o f  the longe s t - l a s t ing measure ) .  

The po l lutan t  emi s s ion reduc t ions pres ented in 

Tab l e  3 - 3  are the resu l t  of the reduc t ion in residential  

energy usage ant i c ipated i f  the three energy c onservation 

measures that are analyzed quan t i tatively are purchased in 

the numbers e s t imated for the max imum l ike ly respons e  rates 

to the Program . Shou l d  thes e  respons e  rat e s  b e  l es s , the 

reduc t ions wi l l  a l so be l e s s . As it i s , the s e  emi s s ion 

reduc t ions are sma l l  when c ompared to the e s t imated nat ional 

to tal for each po l lutan t . They are a l so sma l l  when c ompared 
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TABLE 3 - 3 .  ESTIMATED TOTAL AIR AND WATER POLLUTANT EMISS ION 
REDUCTIONS DUE TO THE REDUCED USAGE OF RES IDENTIAL 

ENERGY ATTRIBUTABLE TO THE INSTALLATION OF SELECTED ENERGY 
CONSERVATION MEASURES UNDER THE RCS PROGRAM 

Emission Emission 
Reductions Reductions 

Air Pollutants (Tons) Water Pollutants (Tons) 

Particulates 120 , 374 Total Suspended Sol ids 2 , 459 

Nitrogen Oxides 8 1 3 , 995  Total Dissolved Sol ids 396 , 922 

Sulfur Oxides 5 7 1 , 479  Biological Oxygen 

Hydrocarbons 46 , 637 Demand (BOD) 608 

Carbon Monoxide 106 , 72 1  Chemical Oxygen Demand 

Aldehydes 12 , 211 (COD)  58 , 093 

Arsenic 3 Organics 312 

Beryllium < 1  Oil and Grease 4 , 278 

Cadmium <1  Chlorine 127 

Fluorine 229 Phosphorus 72 

Lead 21  Phosphate 197 

Mercury 2 Boron 1 , 562 

Selenitnn 17 Chromates 11 

Manganese 59 Chromium 4 

Chromates 9 7  Alumintnn 127 

Zinc 18 Ac ids 390 

Chlorides 1 Non-Ferrous Metals 46 , 917 

Zinc 21 

Sulfates 17 , 405 

Nickel 1 , 533 

Surfactants 165 

Ammonia 25 

Nitrat es 771 
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t o  the total produc t ion o f  each po llut ant resul t ing 

from j ust  energy -re lated ac t ivitie s . )', The maximum total  

nitrogen oxide emi s s ion reduc tions , for ins tance , are e s t i ­

mated at 813 , 9 95  t on s  over the ent ire per io d dur ing which 

energy s avings are a s sumed t o  occur . This results in an 

average annual reduct ion between 3 2 , 5 6 0  and 1 62 , 7 9 9  tons  for 

the 5 - and 2 5 -year per iods , respectively . Thi s  average 

annual re duct ion will be between 0 . 14 perc ent and 0 . 68 

percent o f  the proj ected n itrogen oxide emis s ions in 1985  

due to energy related ac tivities [ DOE , November 1 9 7 8 ] . A 

s imilar examinat ion o f  the sul fur oxide s  reduct ion ( the 

second large s t  reduct ion on the lis t )  indicate s  that the 

average annual reduct ion wil l be be tween 0 . 08 percent and 

0 . 38 percent o f  the total annual sul fur oxide emis s ions for 

energy re lated ac tivit ie s in 1 98 5  [ DOE , November 1 9 7 8 ] . 

In addit ion t o  the po llut ant emis s ions reductions 

presented in Table 3 - 3 ,  there wil l  be reduc t ions in air and 

water radiat ion re s idual s a s so c iated with the reduce d need 

for nucl ear power generat ion . The se reduct ions are e st i ­

mated to be : 

Air Reduc t io n  Water Reduct ion 
Res iduals �Cur ies2 Res iduals �Cur ies2 

Kr-85 4 2 9  H-3 1 , 207 

I-l31 0 . 6  Co-60 0 . 002 

Xe-l3 3 2 5 1 , 5 60 Sr-90 0 . 003 

Fission Produc ts 7 1 , 534 Ru-106 0 . 0007 

H-3 150 I-l31 0 . 04 

Cs-l34 0 . 15 

Cs-l3 7 0 . 11 

Ce-144 0 . 002 

Fiss ion Pro ducts 10 

*Energy-re lated activi ties are defined as exploration� deve l opment� extI'ac­
tion� processing� transportation� conversion� and combus tion for a l l  
sectors (i . e . �  utility� industT'1:al� residential�  commercial� transporta­
tion) [DOE� November 1 9 78 ] .  For a discussion of the reason for and 
imp lica tions of using energy-related emissions as the basis for ca lcu­
la ting percentage changes� see pp . 3-36 to 3-37. 
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3 . 2 . 1 . 3  Net  Po l lu t i on Impac t 

The RCS P rogram wi l l  re sul t in a redu c t ion in 

po l lutant emi s s i ons assoc i ated wi th the decrease in demand 

fo r re s iden t i a l  ene rgy and an increase in po l lutan t  emi s ­

s ions assoc i a ted wi th the increase in demand for ene rgy 

conservat ion mate r i a l s . E s t imates o f  the ne t emi s s ion 

changes re su l t ing from the se  reduc t ions and incre ases  have 

been c alculated and are pre s ented in Tabl e  3 - 4 . Co lumn 1 

contains the po l lu tants fo r wh ich the aggregate impac ts were 

cal cul ated . Co lumn 2 presents  the e s t imated pol lutant 

emis s ion redu c t ions due to reduced ene rgy convers ion ac t ivi ­

t ies . The s e  reduc t ions wi l l  occur over a long pe riod o f  

t ime ( i . e . , from ins ta l l at ion o f  the f i rs t RCS P rogram 

measure to the end o f  the use ful  l i fe o f  the longe s t - l a s t ing 
• 

measure ) .  The use fu l  l i fe o f  the measures analyzed ranges 

from 5 to 20 years . The s e  reduc t ions are derived from the 

reduc t ion in res iden t i a l  ene rgy u s age attr ibutab l e  to c e i l ing 

insulat ion , wa ter heater j ackets , and wal l  insu l a t i on . The 

reduc t ion in ene rgy usage at tributab l e  to o ther ac t iv i t i e s 

in the energy p roduc t ion pro c e s s  and to o ther energy con s e r ­

vat ion measures would inc rease  t h e  pol lutant emi s s ion r e ­

duc t ions . 

Co lumn 3 pre s ents  the e s t imated pol lutant emi s s ion 

increases from manu fac turing the mate r i a l s  fo r the s ame 

three ene rgy conservat ion measure s ( i . e . , for c e i l ing insu l a ­

t ion , water heater j ac ke t s , and wa l l  insu l a t ion . The s e  

pol lutant emi s s i on increases  wi l l  oc cur over the f ive -year 

Program pe riod . In add i t ion to the e s t imated increases 

p re s ented in this  column , there wi l l  b e  add i t i onal  po l lutant 

emi s s ions from the  other indus tri a l  ac t iv i t i e s as soc i ated 

wi th the produ c t ion o f  the se measures and from the p rodu c t ion 

of the conservat ion measure s that were no t analyzed quan t i ­

tatively . 
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TABLE 3 -4 . POLLUTANT EMISSION CHANGES (TONS ) DUE 

TO CHANGES IN THE DEMAND FOR SELECTED ENERGY 

CONSERVATION MEASURES AS A RESULT OF THE RCS PROGRAM 

Ai r :  

Pollutant 

(1) 

Particulates 

Nit rogen Oxides 

Sulfur Oxides 

Hydrocarbons 

Ca rbon Monoxide 

Aldehydes 

Fluorides 

Arsenic 

Beryllium 

Cadmium 

Fluorine 

Lead 

Mercury 

Selenium 

Manganese 

Ch romates 

Zinc 

Ch lorides 

Water: 

Total Suspended Solids 

Total D i ssolved Solids 

Biological Oxygen 
Demand 

Chemical Oxygen Demand 

Organics 

Oil and Crease 

Chlorine 

Phcrphorus 

Phosphate 

Ar senic 

Phenols 

&:Iron 

Ch romates 

Chromium 

Aluminum 

Acids 

Non-Ferrous Metals 

Zinc 

Su l fa t es 

Nickel 

Surfactants 

Ammonia 

Nitrates 

- ind icates a reduction 
+ indicates an increase 

En ergy 

-� 

-120 , 374 

-813, 995 

- 5 7 1, 479 

-46 , 637 

- 1 0 6 , 721 

-12 , 211 

-3 

-< 1 

-<1 

-229 

- 2 1  

- 2  

-1 7  

-59 

-97 

-18 

< 1 

- 2 , 459 

-369 , 92 2  

-608 

- 58 , 09 3  

- 312 

-4 , 2 78 
- 1 2 7  

-72 

-197 

- 1 , 562 

-ll 

-4 

-1 2 7  

-390 

- 1 7 , 405 

- 1 , 533 

- 1 65 

-25 

-771  

Conservat ion 
�!a t e r ials 

( 3 ) 

66, 210 

3 , 763 

5 , 979 

1 , 284 

72 

42 

99 

< 1 

Net 
Dif ference 

(4 ) 

-54, 164 

-810 , 2 32 

-56 5 , 500 

-46 , 637 

-105 , 4 3 7  

-12 , 2 1 1  

+72 

- 3 

-< [ 

-<1 

-229 

-21 

-2 

-17 

-59 

-97 

-18 

-<1 

-2 , 4 1 7  

-369 , 922 

-601 

-57 , 994 

-312 

-4 , 2 78 

- 1 2 7  

- 7 2  

-197 

+7 

+<1 

- 1 , 562 

- 1 1  

-4 

- 1 2 7  

-390 

-46 , 9 1 7  

- 2 1  

-1 7 , 405 

- 1 , 533 

-165 

-2 5  

-771 

% Decrease 
in Energy­
Related 
Pollutant 
Emissionsll: 

(5) 

0 . 02 - 0 . 10 

0 . 14 - 0 . 68 

0 . 08 - 0 . 38 

0 . 009 - 0 . 04 

0 . 01 - 0 . 0 5  

NO 

Nil 

NO 

NIl 

NIl 
NO 

NO 

NO 

Nil 

Nil 
Nil 
Nil 
NO 

Nil 
0 . 4 - 2 . 0  

1m 
NO 

;.Ill 
NIl 
Nil 
lID 
Nil 
ND 

;·m 
Nil 
NO 
NIl 
NIl 

NO 

1m 
!:tJ 
NO 
ND 

Nil 
NO 

1m 

ND indicates that the percentage increases or decreases have not been 
determined because of the lack of data concerning nat ionwide pollu­
tant emissions due to energy-related activities. 
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Co lumn 4 pres ent s the net difference between 

Co lumns 2 and 3 and the net emis s ion change at tributable to 

the incremental demand for the measures analyzed . The 

methodo logy used in conducting the comparis ons is des cribed 

in App endix A .  

Co lumn 5 present s the percentage change that the 

net pollutant emi s s ion impact repres ents when comp ared to 

the e s t imated annual national emis s ions due to al l energy­

related activi ties . *  Two percentages are pre s ented : one 

repres ents the lowe s t  es timated percentage change in annual 

energy- related emis s ions expected whereas the o ther rep ­

resents the highes t es t imated p ercentage change in annual 

energy- re lated emis s ions expec ted . The percentages were 

c alculated by averaging the net aggregate po llutant changes 

in Co lumn 4 over five and twenty- five year periods�I,"�\- and 

dividing these averages by the proj ected 1985  annual emis ­

s ions from energy- related activit ies for each pollutant 

[ BNL , June 1 9 7 8 ] . The actual percentage change should lie 

b e tween the two figures pres ented . 

Th e total proj ected 1985  energy- related emi s s ions 

for air pol lutants inc lude the emis s ions from exp lorat ion , 

development , extract ion , proces s ing , transportat ion , conver­

s ion , and combus t ion act ivi t ies for all s ec tors ( i . e . , 

utility , indus trial , res idential , commerc ial and transporta­

t ion) [ DOE , April  1 9 7 8 ] . The s e  emis s ions will cons ti tute a 

maj or portion o f  the nationwide air emis s ions becaus e o f  the 

dominant nature of energy- related air emis s ions in relation 

to o ther a ir emis s ion s ources . The percentage decreas es 

* Po lZ u t a n  t e m i s s  i o n s  du e t o  e n e rgy - r e  l a t e d  a c t i v i  t i e  s 1Je re c h o � e n  a s  t�e � a s i s  fo r c ompar i s o n  ra t h e r t ha n  t o ta l  annua l na t 1.- o na l  e m 1.- S S 1.- o n s  b e c a u s e  more da ta 1J a s  avai l a b l e  for t h i s 
� a te � ory 

.
t h a n  for t h e  na t i o na l  agg r e ga t e  ca t e gory . The � mp l � ca t 1.- o n s  o f  t hi s  c h o i c e  are di s cu s s e d  on p age s 

* * See  p a g e  3 - 2 9  for a n  e xp l a na t i o n  o f  t he s e  b a s e l in e p e r i o ds . 
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p re s ented in  Column 5 for the a i r  pol lutants  shou ld there fo re 

be rough ly c omparab le  to the perc entage dec reases  in nation­

wide emi s s i on s . Any c orrec t i on for th i s  error wi l l  make the 

p e rc entage dec rea se  l e s s . 

The total p roj e c t i on for 1 9 8 5  energy - re l at ed 

po l lutant emi s s ions for total d i s so lved so l ids inc lude s only 

the emi ss i ons from s tationary combus t i on sources [ DOE & EPA , 

March 1 9 7 8 } . Wat e r  pol lutant emi s s ions from s t at ionary 

combu s t ion sourc es  do not c ons t i tute the maj or port ion o f  

nationwide wa t e r  po l lu tant emi s s i ons ; cons equently , the 

ac tual percentage decrease  result ing from the net suspended 

sol i d s  change shou ld be cons i de rably l e s s  than that pre sented 

in Co lumn 5 .  

As can be  seen from Co lumns 4 and 5 ,  none o f  the 

ne t reduc t ions or increases  i s  maj or on a na t i onal s c a l e . 

The large s t  net  reduc t ion i s  8 1 0 , 2 3 2  tons for ni t rogen 

oxide s . Thi s  reduc t ion ove r  a 5 - to 2 5 -year per iod wou ld 

ave rage b e tween 32 , 40 9  and 1 6 2 , 046  tons per year . Thi s  

corre sponds to 0 . 14 t o  0 . 68 percent o f  the proj ec ted 1985  

n i trogen oxide emi s s ions from energy - related a c t ivi t i e s  

[ BNL , June 1 9 7 8 } . The n e t  reduc t ion o f  sul fur ox i des , 

5 6 5 , 5 0 0  tons , c orre sponds to an average annual reduc t ion 

b e tween 2 2 , 62 0  and 1 1 3 , 100  ton s . Thi s  repre sents 0 . 08 to 

0 . 3 8 percent o f  the proj ec ted 1 985 sul fur oxide emi s s ions 

from energy - re l ated ac t iv i t i e s  [ BNL , June 1 9 7 8 } . 

Co lumns 4 and 5 ind i c ate  that the RCS P rogram wi l l  

promote a n e t  inc rease  in  three po l lutants  whi c h  are as soc i ­

ated wi th fibergla s s  and boric  ac id p roduc t i on ac t iv i ties . 

The s e  po l lutan t s  are fluor ide emi s s i ons  to the a i r  and 

pheno l emi s s i ons to the water ( bo th from f ibergl a s s  produc ­

tion ) and arsen i c  emi s s i ons to the wa ter ( from bor i c  acid 
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product ion) . The net increas es , however , are no t expected 

. to be s ignificant in relat ion t o  the nat ionwide baseline 

emi s s ions of these pol lutant s . Since the air and water 

pollutant coe fficient s are given in terms o f  pounds of  

pol lutant per ton of  product , the percentages for produc t ion 

increases  resul t ing from the RCS Program , present ed pre­

vious ly , wi l l  also  be the percentage increas es  in pollutant 

emi s s ions . That is , the maximum percentage incr eas e  of  the se 

pol lutant emi s s ions within the fiberglas s and boric acid 

indus tries is e s t imated t o  be 1 2 . 5  percent and 24 . 5  percent , 

respectively . On a nat ional s cale , the s e  percentage in­

creas es are expected to be much lower . Many o ther indus ­

trie s di scharge these pollutant s (e . g . , textile indus try , 

iron and s teel manufacturing , ferroalloy manufacturing , and 

organic chemicals for pheno l s ; z inc manufacturing , pho sphate 

manufacturing , and copp er smelting for ar senic ; and hydro­

fluor ic acid manufactur ing , aluminum produc tion , iron and 

s teel manufactur ing , and glas s manufacturing for fluoride ) ; 

therefore , the increase in nationwide emi s s ions o f  these 

pollutants as a re sult o f  the RCS Program i s  no t expected to  

be  s ignificant [ EPA , April 1963 ; EPA , March 1 9 7 9 ; EPA , 

Augus t  1 9 7 4 ] . 

Thes e  net changes , annua l averages and percentages 

should not be interpre ted as  indicat ing the magnitude of  the 

net impact that wi ll be experienced in part icular localities . 

The energy cons ervat ion measures port ion o f  the Program wi l l  

have its greate s t  beneficial effect on res ident ial energy 

us age devoted to heat ing and coo ling ; therefore , mo s t  o f  the 

beneficial environmental impact wi l l  be spread over areas 

where home s are heated by o il and gas and over the localities 

around electric generat ing s tations in regions having high 

residential cooling requirements .  
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I t  is  likely that the Northeas tern Uni ted State s , 

where a relat ive ly high percentage o f  res idences  are heated 

by o i l , will realize a higher total environmental benefit 

from the reduc t ion in res idential o il usage than o ther 

regions of the country where o i l  is used les s frequently for 

heat ing . Simi larly , the environmental bene fits exper ienced 

due to the reduced demand for electricity for coo l ing will 

be greater in the South than in the North . 

The e s t imated po llutant emi s s ion reduc t ions resul t ­

ing from the reduced demand for energy may permit add it ional 

growth in tho s e  areas where growth is pre sently l imited 

because o f  air quality cons traint s . The magni tude o f  this 

growth opportunity i s  no t expected to be large because of 

the propor t ionately small net emi s s ion reduc t ions expected 

to result from the Re S Program and the dispersed nature o f  

these reduct ions . There may b e  some areas , however , where 

the ReS Program , in conj unct ion with o ther air emis s ion 

contro l measures , could improve the air qual ity enough to 

provide a cons iderable amourit o f  new growth opportunity . 

Those  areas .where energy cons ervat ion material s 

manufactur ing fac i l i t ies are located may experience a temp ­

orary ne t increase in po l lutant emi s s ions during the Program 

period . Thi s  net increase is no t expected to be large , 

however . After the Program ends these areas will experienc e 

a decrease in po llutant emi s s ions as a result o f  the reduced 

manufac tur ing demand and the cont inuing reduct ion in energy 

usage due to the ins tallat ions of energy cons ervat ion mea­

sures . 
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3 . 2 . 2  S i t e- Specific Impact s  

3 . 2 . 2 . 1  Po tential Health and Safety Impact s  

The energy cons ervation measures propo s ed for in­

c lus ion in the RC S Program were examined for po tential 

a dvers e  heal th and safety impac t s . For each of  the measures ,  

this potential depends on defec tive material or defective 

ins tallation . It i s  believed that none of the energy con­

s ervation measures pres ent a safety or health hazard when 

p roperly manufactured , ins t alled , and operate d . For certain 

measures ( l is ted on page 3- 42) even improper manufacture 

and/or ins tal lat ion creat es  only a small probab il ity of  

a dverse health or s afety impact s . For certain o ther measures ,  

however , improper manufacture and/or ins tallat ion can create 

a higher probabil ity of adverse health or safety impac t s  

( thes e  measures  are specified o n  pages 3 - 43 and 3 - 44) . 

To evaluate any po tential adverse safety or 

health imp act s , each energy cons ervat ion measure p roposed 

for inc lus ion in the Program was examined for the potential 

adverse impacts as s oc iated with its us e . The magnitude of 

these impacts in the ab s ence of the Program was j udged 

as suming the exis tence o f  indus try and community s tandards 

and code s . The effec t of the Program health and s afety 

s tandards on thes e impacts was then as s e s sed as suming , 

f ir s t ,  full comp liance , and s econd , l e s s  than ful l  comp liance . 

Ins tallat ions of  the RCS Program energy cons erva­

t i on measures would cont inue to occur in the abs ence o f  the 

Program .  Some adverse health impac t s  are l ikely t o  occur as 

a result o f  the s e  ins tallat ions and in spite of indus try and 

community s tandards des igned to prevent them . The Program ,  
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to the ex tent that i t  genera tes more o f  the s e  ins tal l a t ions , 

may inc rease the total number o f  the s e  adverse heal th impac ts . 

However ,  becau s e  the Program c ontains s tandards a f fe c t ing 

the qua l i ty o f  ene rgy c onserva tion measures and the i r  ins tal­

l a t i on under the Program , it  is  reasonab l e  to be l i eve tha t 

any such increase wi l l  be l e s s  than i t  woul d  b e  i f  the same 

numbe r  o f  add i t ional inst a l l at i ons we re to o c cur in the 

ab s ence of the Program . 

The extent o f  the reduc t i on in the expected number 

of  add i t iona l adve rse hea l th impac t s  wi l l  depend upon the 

degre e o f  comp l ianc e wi th the Program s tandards and upon 
mean ing ful enfo rcement . I f  both fac tors  occur , the re 

should be a l ower probab i l i ty of adverse heal th impac ts  in 

connec t ion w i th P rogram instal lat ions than in connec tion 

wi th non - P rogram ins ta l l ations . On the o the r hand , i f  there 

i s  poor comp l i anc e or i f  enforcement of the standards is 

inadequate , the probab i l i ty of adverse hea l th and safety 

impac t s  in connec t i on wi th Program i n s ta l l at i ons shou ld 

app rox ima te the probab i l i ty assoc i ated wi th non - P rogram 

ins ta l l ations . However , i t  i s  be l ieved that the probab i l i ty 

o f  adverse hea l th impac ts  in the se cases  would s t i l l  be  

somewhat less  than that expec ted in the  ab s ence o f  any 

standard s becaus e some instal l e rs c ou ld be expec ted to 

comp ly with the Program s tandards even i f  they are no t 

e f fe c t ively enforced . As suming the ex i s tenc e o f  the P rogram 

and i t s standards , the s i tuat ion c reated by l ow c omp l i ance 

and a l ac k  of adequa te s tandards enforc ement c ons t i tutes the 
wor s t  c ase for the purposes  o f  as s e s s ing the po ten t i a l 

heal th and safety impac ts  associ ated w i th the Res Program . 
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For certain me asure s , even imprope r  manu fac ture 

and/or ins t a l l a t ion have a very smal l p robab i l i ty o f  pro ­

duc ing an adverse heal th or s a fety impac t because o f  e i ther 

the l ac k  of inherent danger or  the l imi ted s c op e  of p rob l ems 

that imp roper manu fac ture or instal l at ion could c au s e . For 
examp l e , improper manu fac ture or  ins t a l l a t i on of c aul king 

woul d  reduce i t s  e f fe c t ivene s s  but wou ld not create genu ine 

hea l th or s a fety prob l ems . The s ame woul d  be true o f  al l o f  

the o ther mea sure s i n  th i s  c a tego ry . The s e  measures in  thi s 

c ategory woul d  inc lude : 

• Cau lking 

• Wea the rstripp ing 

• Duc t and p ipe insu l a t i on 

• Clock  thermo s t a t s  

• Heat re f l e c t ive and hea t  absorb ing window or 

door mate r i a l  

• Energy u s age d i s p l ay me ters 

• Dev i c e s  as soc i a ted wi th e l ec tr i c  l oad manage ­

ment techn ique s .  

• Rep l ac ement a i r  cond i t ioners 
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For o ther ene rgy c onservat i on measures wi th a 

higher probab i l i ty for produc ing an adverse heal th or s a fe ty 

impac t ,  the Program propo ses  spec i fi c  s a fety and e f fec tivene s s  

s t andard s . *  These s t andards are int ended to reduce t o  an 

ins igni f i c ant l eve l the poten t i al for any adverse impac t s  

oc curring in connec t ion wi th these energy conservat i on 

measure s . En forcemen t proc edures have been proposed in the 

Program to promote comp l i ance wi th the se s tandards ( s ee 

Chap ters I and 6 ) . The me asures so covered inc lude : 

• Ce i l ing insulat ion 

• Wal l  insulat ion 

• Floor insulation 

• Water heater insulat ion 

• S torm and thermal wi ndows 

• S torm and thermal doo rs 

• Rep l ac ement furn aces  or bo i l ers 

• O i l  furnace rep l ac ement burners.  

The mo s t  s i gn i fi c ant poten t i a l  p rob l ems involve 

( a )  three energy conserva tion mea sures who se adve rse impac t ,  

*NECPA � Se c t i on s  2 1 2 ( b )  ( 2 )  (A ) a n d  2 1 2 ( b )  ( 2 ) ( B )  r e q u i re t h e  
S e c r e t a ry o f  Ene rgy t o  p r e s c r i b e  s u c h  s t andards a s  a r e  de t e r ­
m i n e d  t o  b e  n e c e s s a ry fo r t h e  g e n e r a l s afe ty a n d  e ffe c ti v e n e s s  
and for t h e  i n s t a l l a t i o n  of a n y  re s i de n t i a l e n e rgy c o n s e rva­
ti on m e a s ure . 
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in event o f  improp er performanc e ,  i s  poten t i a l ly l arge , and 

( b )  the i n f i l trat i on reduc t ion from the ins t a l l a t i on o f  
c ertain energy c onservat i on measures . The s e  four c onc ern s 

inc lude : 

• Wal l  insu l a ti on : urea - fo rmaldehyde foam 

• F lue open ing mod i f i c a t ion : ven t damper 

• E l ec tr i c  or mechan i c a l  i gn i t ion sys t em 

• The inc re ased conc entrat i on o f  c e rtain po l lu ­

tants  wi thin a bui lding , c aused b y  reduc t ion 

in  the a i r  exchange rate through a res iden t i al 

bu i ld ing from the ins tal l ation o f  ene rgy 

conservat ion measures such as c au lking , 

weathers tripp ing , and s torm doors and windows . 

For the three measures noted above , as d i s cus s ed 

subs equently , DOE has p ropo sed or i s  in  the pro c e s s  o f  d e ­

velop ing s t andards t o  h e l p  ensure that they wi l l  no t endange r  

the occupan t s  o f  the res idenc e . 

The measures fo r whi ch there i s  a somewha t  greater 

po t en t i a l  for produc ing an adverse heal th and s a fety imp a c t  

and t h e  three measures and cond i t ions whi ch have t h e  poten­

tial to c au s e  a s ign i fi c an t  adve rse hea l th or safety imp a c t  

a r e  d i s cu s s ed in  t h e  remain ing s e c t i on s  o f  thi s  c hapter . 

For e ac h  measure the princ ipal heal th and s a fe ty impac t s  are 

ident i fi ed ; the s tandards proposed to m i t igate the s e  impac ts  

are  d e s c r ibed ; and , in  order to assess  the  s i t e - sp e c i fi c  

e f fe c t s  o f  the wo r s t  c a s e  s i tuat i on , the l ikely hea l th and 

s a f e ty impacts  resu l t ing from low comp l i ance  and inadequate 

en fo rcement o f  the s t andards are d i s c u s s ed . 
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3 . 2 . 2 . 1 . 1  Cei l ing ,  Wal l , and Floor 

Insu lat ion : Organ ic  and 

Mineral Fiber Loo s e - Fi l l  

The primary po tent ial  hea l th and s a fe ty 

concern as so c i ated wi th o rganic  and mineral fiber loose - fi l l  

therma l insulat ion i s  a po tent ial  fire hazard . There i s  

al so a po tent ial  haz ard c reated b y  overloading the c e i l ings 

o f  the rooms under the a t t i c  wi th loo s e - fi l l  insulat ion . 

Thi s  po tent i a l  haz ard i s  ident ical  to tha t d i s c u s s ed for 

mineral cellular  loose - fi l l  insulat ion ( S ec t ion 3 . 2 . 2 . 1 . 4 )  

and i s  no t di scus sed further here . The po t en t i a l  f i re 

haz ard may re su l t  from the improper ins tal l a t i on o f  this 

ma terial . S eve ral po tent ial  sourc e s  o f  fire igni t ion have 

been ident i fied . They inc lude : 

• F i re sourc e s , such as l igh ted c igare t tes , 

introduc ed at the t ime o f  ins tal lat ion . 

• Overhe at ing o f  heat -produc ing dev i c es 

such as re ces sed c e i l ing l igh ts which 

we re covered by insulation . 

• Ove rheating o f  wiring which was c overed 

by thermal insulat ion re su l t ing in the 

deteriora t ion o f  the wi ring elec trical  

insulat ion . 

The Nat i onal Bureau o f  S tandards ( NBS ) Center 

for F i re Re s earch c onduc t ed a pre l iminary survey of fire 

inc idence data in which thermal insul a t i on was a s i gni fi cant 

fac tor . Thi s  survey did no t have ac c e s s  to nationwide da ta 
on fire inc ident s ; there fore , i ts findings are on ly sugges ­

t ive o f  the po tential fire hazards a s soc iated wi th thi s  type 
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o f  insulation [ NBS , July 1 9 7 8 ] . The NBS report inc luded 

find ings from three sourc e s : 

• The National F ire Inc i dent Reporting 

Sys tem contains data from Cal i forn i a  and 

Ohio for the year 1 9 7 5 . The data 

covers a to tal  of 49 1 house fires where 

thermal insulat ion was the first  material  

ign i t ed . ( Nearly 60 , 00 0  hous e  f i re s  

were reported i n  Cal i fornia and Ohio i n  

1 9 7 5 ) .  C e l lulose insulat ion was the 

mo s t  frequent ly c i ted material  in the 

49 1 inc i dent reports . 

• The Michigan Department o f  Pub l i c  S a fe ty 

has as s emb led  data on 207 hous e  fires  

ove r  a one - ye ar period ( 19 7 5 - 7 6 )  in 

which c e l lulose loos e - f i l l  was the f i rs t 

material  ign i ted . Approximately hal f  o f  

thes e  fires i nvo lved c e l lulose  which 

suppo s edly had b e en t reated to reduc e 

i t s  fl ammab i l i ty .  

• Oklahoma C i ty l i s ted 24 cases  ove r  an 

e i gh t - month period i n  whi ch thermal 

insulat ion was the f i r s t  ma terial  ign i ted . 

NBS a l so found that the two mo s t  commonly 
c i ted ign i t ion source s  i n  thes e  insulation fires were : 

• Covered e l e c trical  or heating dev i c e s  

c aus ing smo l deri ng i gn i t ion o f  the 

insulat ion , and 
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• Open f l ame from a plumbers torch or 

spark from an app l i anc e igni t ing expo sed 

insulation . 

In c omp l i anc e wi th i t s  Congre s s ional manda te 

fo r the RCS Program , DOE de termined that the ex i s t ing s tan ­

dards and guidel ines fo r the material  used in organ i c  and 

mineral fiber loose - fi l l  insulat ion do no t adequate ly addre s s  

the possible  hazards and that l i t t l e  enforcemen t o f  such 

guidel ine s is c arried out . Spec i a l  s a fe ty s tandards govern ­

ing the f i re - re s i s t ant qual i ty and ins ta l l a t ion o f  th i s  type 

o f  therma l insulat ion have there fore been inc luded in the 

Program . Thes e  standards are intended to as sure that add ing 

insulat ion to an ex i s t ing bui lding wi l l  not dec rease the 

overa l l  f i re s a fe ty level o f  the bu i lding . There fore , the 

e f fec t o f  compl ianc e wi th the se s tandards wi l l  be to avoid 

any increase in the inc idence of  fire due spec i fi c a l ly 

to the inc rea s ed quan t i t i e s  o f  organic  and minera l - fiber 

loose - fi l l  insulation that wi l l  be instal l ed under the RCS 

Program . 

Ma terial  S tandards 

The Program material  s tandards re l evant 

to f i re s a fe ty that are proposed for organ i c  and mineral 

fiber loose - fi l l  therma l insulat ion requ i re that : 

• Cri t i c a l  radi ant flux mus t  be a t  

l e a s t  0 . 1 2 W/cm2 , as measured us ing 

the Attic  Floor Radian t  Panel  Tes t .  

Cri t i c a l  radi ant flux i s  a quan t i ta ­

t ive measure o f  the ease wi th which 

flame propagat ion may oc cur on the 

surfac e o f  expo sed insu l a t ion on an 
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a t t i c  floor when subj ec ted to 

rad i an t  heat from the a t t i c  roo f . 

• When tes ted by the Smo ldering Com­

bus t ion Tes t , wei gh t  l o s s  wi l l  be 

l e s s  than 1 5  percent o f  the ini t i al 

weigh t  wi th no evi dence o f  flaming 

c ombu s t ion . Thi s  t e s t  method i s  

intended t o  provide a rel iab l e  

index o f  the tendency o f  insulat ion 

to smo lder when it is insta l l ed 

d i re c t ly over a heat produc i ng ob­

j ec t , such as a rec e s sed l ight 

fixture . 

The c r i t ical rad i ant flux s tandard and 

the smo l dering combu s t ion requ i remen t  were developed by the 

NBS Center for F i re Research . The s e  fire s a fe ty requ i rement s  

and t e s t  me thods have a l ready b een adopted b y  both the 

General Serv i c e s  Admini s trat ion ( GSA ) *  and the Consumer 

Produc t S a fety Comm i s s ion ( CPSC ) ** as the f i re s a fe ty re­

qu irement s  for c e l lulose  loose - fi l l  insulat ion . 

These  material  standards were proposed 

wi thout s ign i fican t  c ontroversy . The e f fec t of noncomp l i ance  

with  the s e  s t andards wi l l  b e  to  ra i s e  the  probab i l i ty of  a 

fire oc curring as a resul t o f  a Program instal l a t ion c lo s er 

to that for an instal lat ion under prev ious ly exi s t ing s tan ­

dards and c ode s . 

*Fe de ra L  Sp e c i fi c a t i o n  HH-I- 5 1 5 D  

* * 4 3  FR 3 5 2 4 0  a s  ame nde d o n  J u L y  2 ,  1 9 7 9 ,  pursuant t o  t h e  
Emergency Int e r im Cons umer Produc t Safe ty Standard A c t  
o f  1 9 7 8 ,  PL9 5 - 3 1 9 . 
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Ins tal lat ion St andards 

The Program ins tallat ion standards 

relevant to fire safety for organic and mineral fiber 

loo s e- f i l l  thermal insulat ion require that : 

• During ins tallat ion , ins tallers 

shall not smoke or carry any open 

flame in the attic or any truck or 

van used for ins tallat ion . 

This requirement i s  intended to 

prevent an ignit ion sourc e  such as 

a c igare tte  from be ing accidentally 

dropped e i ther into the vehicle 

used to convey the insulat ion to 

the res idential building or on the 

att ic floor or insulat ion . 

• Blo cking shall be  instal led around 

heat -produc ing devices such as 

rec e s s ed l ight ing fixture s ,  mo tors , 

fans , heat ers and chimneys . This 

s tandard provide s for air circula­

t ion around heat-produc ing devices . 

• Precaut ions shall  be  taken to 

ensure that e l e ctrical wire s in­

s talled in the attic do no t overheat 

under pro long ed normal rated load 

condit ions b e cause o f  encap sulat ion 

by thermal insulat ion . Barr iers 

mus t  be ins ta l l ed to permit air 

c irculat ion around wire s tha t might 
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be c overed by thermal insulation o r  

e l s e  the insu l a t i on mus t  no t b e  

instal led above t h e  unders ide o f  

t h e  wire . *  

The hand l ing re s tr i c t i on originates from 

a warning c onc ern ing the hand l ing o f  thermal insu l at ion 

found in the Amer i c an Soc i e ty o f  Heat ing , Re frigerat ion , and 

Ai r Cond i t ioning Engineers ( ASHRAE ) Handbook o f  Fundament a l s  

[ ASHRAE , 1977 ] . The requi rement for b locking around heat ­

producing dev i c e s  h a s  i t s origin i n  the Nat ional E l e c trical  

Code ( NEC ) ( NFPA 7 0 ) . These  Art i c l e s  requ i re that fixture s 

be construc ted o r  ins t a l l ed in such a manner that adj acent 

c ombus t ib l e  material  wi l l  not be subj ected to temp eratures 

in exce s s  of 9 0 ° C ( 194° F ) . The NEC further requires  that 

thermal insu l a t ion "not be instal led wi thin three inches o f  

the reces sed fixture enc losure , wir ing c ompartment ,  o r  

bal l as t  and . . . n o t  be so insta l l ed above t h e  fixture as 

to ent rap heat and prevent the free c i rcu l at i on o f  a i r  

un l e s s  the fix ture i s  otherwise  app roved for the purpo se . "  

DOE has conc luded that the max imum temperatures permi tt ed by 

the NEC for reces sed l ight ing fixtures are appropriate to 

e l iminate the poten t i a l  f i re hazard . DOE a l s o  requires 

con formance wi th the National Fue l Gas Code ( NFPA 54 ) , the 

Standard for the Ins t a l l at i on o f  O i l  Burning Equ ipment 

( NFPA 3 1 ) , and the S t andard for Chimneys , F i rep l ac e s ,  and 

Vents  ( NFPA 2 1 1 ) regarding the maintenance  o f  c l e arance 

around other heat source s  wh ich may otherwise  come in contact  
wi th the insu lat ion . 

The wir ing barr i e r  s t andard i s  b ased on 

l aboratory t e s t s  c onduc ted by NBS whi ch show that when 

* A n  e xc e p t i o n  i s  made to t h e  Z a s t p r o v i s i o n  w h e n  w i r i ng i s  
a t t a c h e d  t o  a t t i c  j o i s t s  and w h e n  t h e r e  i s  p r op e r  o v e r - c ur r e n t. 
p r o t e c t i o n . The ex c e p t i o n i s  made b e c a u s e  t h e  j o i s t s e rv e s  a s  
a h e a t  s i n k  a n d  di s s i p a t e s h e a t  w h i c h  o t h e rw i s e  w o u Z d  re s u Z t  
i n  exce s s i v e  t e mp e r a t ur e s . 
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the rma l insu l a t ion i s  plac ed around e l ec trical  wi ring , heat 

d i s s ipat ion is res tr i c ted and resul t ing wi ring temperatu re s  

exceed those  al lowed by the NEC or  Underwri ter ' s  Laboratory 

( UL )  [ Beausol e i l , July 1 9 7 8 ] . NEC requires  that  the type o f  

e l ec trical  w i r ing o ften found i n  exi s t ing re s idenc e s  not be  
operated at  temperature s in exc e s s  of  1 40 ° F . When para l l e l  

nonme t al l i c sheathed cab l e s  carry ing 1 3 5  perc ent o f  rated 

current were p l ac ed b e tween two l ayers o f  R - 1 1  insu l at ion , 

NBS found tha t tempera tures o f  2 9 8 ° F  were reached . 

The s eve ri ty o f  th i s  hazard due to 

overheated wiring dep ends on the temp e ratures reached and 

the l ength o f  t ime the high temperatures are susta ined . I t  

appears that the h i gh temperatures are mo s t  l ike ly t o  occur 

when the e l ec t rical  sys tem is  over fused . CPSC has conduc ted 
a survey of fu s ing p rac t i c e s  in  low- income homes in s everal 

c i t i e s  in  the Uni ted S tates . Among the s amp l e s  surveyed in  

each c i ty ,  it  was  found that  more than 5 0  perc ent of  the 
home s which  use fu s ing as ove r- current pro t ec t ion were 

ove r fused [ CPSC , unpub l i shed ] .  

The re i s , however , a lack o f  infor­

mation on how serious th i s  potential  f i re hazard ac tua l l y  is  

ou t s i de of the l aboratory . DOE , along w i th the CPSC and the 

NBS , a l l  agree that the poten t ial  fo r a haz ard ex i s t s  when 

thermal insu l a t ion i s  p l aced over and under wi ring ; however ,  

the p robab i l i ty o f  that hazard be ing real ized and the b e s t  

way t o  so lve the p rob l em are no t known . DOE i s  continuing 

re search on thi s i s sue . 

CPSC i s  in the proc e s s  o f  col lec ting 

f i re inc idenc e data from f i re marsha l l s  acro s s  the coun try . 

A total o f  880  f i res were rec orded in four s tates  over a 
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one - to two -year period where thermal insu l a t ion was the 

f i r s t  material  ign i ted . Of these f i re s , the mos t  c ommon 

c ause  o f  the fires  ( 1 7 perc en t ) was f ixed wir ing . Spe c i f i ­

c a l ly , the c auses  were deter iorated e l e c tr i c a l  insul a t ion 

and over fu s ing . Data need to be  c o l l e c ted and veri fied to 

determine how accurate and representa t ive the in format ion 

i s . DOE , in c onj unc t ion wi th u t i l i t i es  ac ro s s  the c ountry , 

i s  in the p ro c e s s  o f  mea suring temperatures reached by a t t i c  

wire s  and the l ength o f  t ime the temperatures are sus ta ined . 

The demon s t rat i on wi l l  inc lude approx imately 2 , 00 0  homes and 

wi l l  help DOE determine how s igni fi c ant a corre l at ion exi s t s  

be tween l aboratory data and c ond i t ions i n  ac tual home s . 

Other research e f forts  that wi l l  prov ide data on this  poten­

t i a l  hazard inc lude a s tudy of the e f fe c t s  of overcurrent 

p ro tec t ion dev i c e s  in homes on wi r ing temperature s ,  and an 

at temp t to ident i fy wir ing charac te r i s t i c s  whi ch migh t  c ause  

part i cu l ar concern , such  as type or  age of  the  wi ring . Thi s  

re search i s  expec ted to b e  comp l e ted during 1 9 8 0 . I t s  

resu l t s  even tual ly wi l l  b e  incorpo rated into DOE ' s  model 

train ing program fo r aud i tors . 

Insu l at i on contrac tors are expec ted to 

ac cept the b l ocking requi rement wi thout controversy . DOE 

has e s t imated that a maj o r i ty o f  ins t a l l e r s  are already 

adher ing to this  requi rement even in the absence o f  mandate 

to do so . Cons equently , i t s propo sed inc lus ion in the 

P rogram as a s t andard i s  no t expec ted to s igni fi c an t ly al ter 

the incidence o f  f i res  resul t ing from hea t - p roduc ing dev i c es . 

Vari a t i ons in the e f fec t ivene s s  o f  enforcement for thi s  

P rogram s t andard there fore should have l i t t l e  i mpac t on the 

r i sk o f  f i re a s soc i ated w i th P rogram - re l ated ins tal l a t i ons 

of organ i c  and m ineral fiber loose - fi l l  insu l a t i on . 
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Somewhat l e s s  i s  known about c ompl iance 

wi th the fire- s a fe ty ma terial  standards . However , s ince 

they are a l ready in  e ffec t  as CPSC and GSA s tandards , varia ­

t i on s  in the e f fec t ivene s s  o f  enfo rc ement o f  the Program 

s tandards should no t produc e the same impac t as i t  would i f  

there were no exi s t ing s tandards . 

Comp l i ance wi th the no - smoking requ i re ­

ment may be ve ry d i fficult  t o  enfo rc e . I t  i s  pos s ib l e  tha t 

the inc lusion o f  th i s  s tandard wi l l  no t have any no t i c eable  

e ffec t  on the exi s t ing inc idence of  f i re s  resu l t ing from 

c ar e l e s s  hand l ing o f  open flames o r  c i gare t te s . I t  i s  a l so 

pos s ib l e , however , that the s tandard wi l l  produce a bene f i ­

c i a l  e ffec t b y  cont inual ly emphas i z ing a source o f  prob l ems 

o ften ignored . 

The inc lus ion o f  the w i ring barrier pro ­

v i s ion i n  the propo sed rul e s  was highly controve r s i a l . Con­

t ra c tors and contrac tors ' as soc i a t ions expre s s ed the i r  d i s ­

sat i s fac t ion wi th the wi ring p rov i s ions and the d ivergence 

of the s e  p rov i s ions from exi s t ing ins tal l a t ion p roc edure s . 

They a l l eged that the l aboratory te s ts o f  wi ring s imul ate 

only extreme s i tuations which rarel y  occur in a t t ic s . They 

a l so a l leged that thes e  propo sed requi rements could inc rease 

the cost o f  an ins t a l l a t ion of organ ic  o r  mine ral fiber 

loo se - fi l l  insulation by 50  to 64 percent ( DOE , Apr i l  197 9 ( c ) ] 

and reduce e ffec t ivene s s . ( Some areas o f  the hous e  which 

would have been insu l a ted in the abs ence of the s tandard 

wi l l  now be l e ft un insulated . )  Comp l i ance wi th the wi ring 

barrier prov i s ion i s  l i ke ly to depend heav i ly upon the 

e ffec t ivenes s  of the Program ' s  enforcement mec han i sm . 

( Al ternatives to the w i ri ng barrier  prov i s ion are d i scuss ed 

i n  Chap ter 6 . ) 
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3 . 2 . 2 . 1 . 2  Cei l ing , Wal l , F loor 

and Water  Heater Jacke t  

Insu l at ion : Mineral F iber 

Batts and B l anke t 

The primary hea l th and s a fety concern a s s o ­

c i ated wi th mineral f i b e r  batts  and b l anke t  the rmal insu l a ­

tion i s  a po tent i a l  f i re hazard . An aesthe t i c  concern i s  

the e f fect on paint from mo i s ture retained in insul at ion 

with an improperly ins tal l ed vapor barrier . 

The f i re hazard ar i se s  from c i rcums t anc e s  

s imi l ar to tho se f o r  organi c  and mineral f i b e r  loos e - fi l l  

insu l ation . DOE has i nc luded s im i l a r  provi sons i n  i t s  

propos ed material  s t andards for mine ral fiber batts  and 

b l anke ts  as for organ i c  and mineral fiber loos e - f i l l . ( See 

sect ion 3 . 2 . 2 . 1 . 1 . ) The re are a few exc ept ions and d i f­

fe rences , however ,  which  are incorpo rated to account for 

d i f ferenc e s  i n  the con s t ruc t ion and handl ing of the two 

types o f  insulat ion . 

Material S tandards 

B l anke t  insu lat ion and batt  insulat ion 

usua l ly have an in tegral vapor barri e r . O f ten this membrane 

covering i s  made of kraft paper , a f l ammabl e  materi a l . The 

ma terial s t andards propo sed to control the f i re hazard for 

organi c  and mine ral fiber loo se - fi l l  insul a t ion are no t 

requ i red for the kraft paper memb rane . Thi s  r e l axation o f  

the material s t andards was perm i t t ed bec au s e  the vapor 

barri e r  i s  ins t a l l ed face down onto the c e i l ing board rather 

than face up into the at t i c  whe re a f l ame would be mos t  

l ikely t o  begin and a fire would b e  mo s t  l ikely t o  s tart . 
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However ,  shou ld a batt  or  b l anke t be 

improperly instal led wi th the vapo r  barr i e r  expos ed to the 

a t t i c  a i r  spac e , then the r i sk of rap id f l ame spread or  f i re 

i s  greater  than i t  wou ld be were the kra ft paper membrane 

requ i red to mee t  the fi re s a fe ty standards . Wi th regard to 

th i s  po s s ib i l i ty ,  DOE has taken the CPSC ' s  pos i t ion that the 

chance o f  inc reased f i re r i sk due to improper ins tal l a i ton 

o f  the vapor barr i e r  i s  adequately contro l led i f  a warn ing 

i s  c l early d i splayed on the insulat ion s t at ing tha t the 

vapor barr i e r  shou ld be instal led in the down po s i t i on .  

Ac c o rdingly , the propo sed ma terial s tandards for mineral 

fiber batts  and b l anke t insu lat ion inc lude a requ i rement for 

a warn ing l abe l tha t adv i s e s  the ins t a l l e r  o f  the flammab i l i ty 

o f  the vapor barri e r  and i t s  prope r  pos i t ion when ins tal l ed . 

Ins t a l l a t ion S tandards 

S ince batts  and b l anke ts  a re not conveyed 

into the bu i lding in a loose - fi l l  c ondi t ion , the res t ric t ion 

on smoking in the van during del ive ry i s  not pertinent . The 

s t andards do , however ,  prohib i t  smoking in a l l  areas where 

the materi a l s  are be ing ins t a l l ed in o rder to protec t 

c ombu s t i b le bui lding components from acc idental i gn i t ion . 

The se r i sks o f  ac c idental ign i t ion a re even more s i gn i ficant 

when the material  be ing ins ta l l ed i s  one whi ch has  an inte­

gral  vapor barrie r  wh ich i s  made o f  a combu s t ib l e  materi a l . 

Ano ther exc ept ion to the ins tal lat ion 

s tandards for organ i c  and mineral fiber loos e - fi l l  insu lat ion 

· conc e rns the blocking of rec e s s ed l i ght ing f ix ture s and 

o ther heat -produc ing devi c e s . Th i s  s t andard i s  no t requi red 

s ince batt and b l anke t mate r i a l s  c an reasonab l y  be expec ted 
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to remain s t a t ionary onc e  instal led . The spac ing requ i re ­

men t s  are , however , ident i c a l  t o  tho s e  i n  the loos e - f i l l  

prac t i c e . 

The source s  o f  controversy and l ikel i ­

hood o f  c omp l i ance wi th the s tandard s  are s imilar  to thos e  

for o rgani c  and mineral fiber loose - fi l l  insulat ion . 

The ae s thet i c  conce rn a r i s e s  prima r i ly 

from the accumulat ion o f  c ondensed moi s ture in b a t t s  and 

b l anke t s  not having a properly instal led vapor barr i e r . 

Thi s  retained moi s ture c an produce paint peel ing and chip­

p ing . To p revent thi s  e f fec t , the Program inc ludes  a 

requirement that a vapor barri e r  b e  provided on the winter 

warm s ide in regions where condensat ion is  l ike ly to b e  a 

prob l em . 

3 . 2 . 2 . 1 . 3 Cei l ing , F l oor , and Wal l  

Insu l a ti on : Polys tyrene 

Polyure thane , and Poly­

i socyanurate Insu l at ion 

Board 

The primary heal th and s a fe ty concern assoc i ­

a ted wi th organi c  c e l lu l ar r i gid board thermal insu l a t ion i s  

a poten t i a l  f i re hazard . Thi s  material  may be i gn i t ed by an 

inten s e  heat source such as thos e  l i s ted for organ i c  and 

mineral fiber loo s e - fi l l  insulat ion . Onc e  i gn i ted , i t  burn s  

r e l ative ly rap idly . In a c a s e  o f  f i re s t arted e l s ewhere , 

ign i t i on o f  organ i c  c e l lu l ar rigid board insu l a t i on wi l l  

accel erate the f l ame spre ad . The Program contains a material  

s t andard designed to ensure that i t  does  not  add to the 

hazard o f  f i re wi thin a res ident i a l  b u i lding . 
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Mate�ial  S t andards 

The smo ldering combus t i on t e s t  descr ibed 

in  subsec t ion 3 . 2 . 2 . 1 . 1  for organic  and mineral loose - f i l l  

insulat ion i s  a l s o  pres c r ibed for polys tyrene , po lyurethane , 

and po lyi socyanurate insulat i on . 

The f l ame spread charac ter i s t i c s  of  

the se mate r i a l s  mus t  mee t  a c ri te rion based on an e s tab l i shed 

t e s t  me thod deve loped by the Ame r i c an Soc i e ty for Te s t ing 

and Materi a l s  (ASTM ) . The use  o f  thi s t e s t  i s  requi red by 

the General Serv i c e s  Admin i s tration in i t s  spec i fi c a t ions 

fo r the s e  types o f  insulation . The maj or manu fac ture rs o f  

the se insulation boards d i spute the val idi ty o f  the cri terion 

and the t e s t  me thod for the i r  produc t s . 

Instal lat i on S t andards 

In order to reduc e the hazard of ac c i ­

den tal  ign i t i on o f  thi s  material  by an ou ts i de heat source 

such as a c igare t te or other open flame , or  of a c c e l erat ing 

the spread o f  a fire originat ing in ano the r sourc e , the 

Program requ i re s  the fo l lowing prov i s ions : 

• For interior app l i c a t ions o f  rigid 

board insu l a t i on on wal l s  and 

c e i l ings , a l l  expo sed fac e s  and 

edge s o f  the insu l a t ion ma terial  

mus t  have a cover having a finish 

rat ing of no t l e s s  than 15 minutes 

when tes ted according to ASTM 

Des ignat ion E 1 1 9 - 7 6 . 
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• Open f l ames and smoking are proh ib i t ­

ed i n  any area where insu l a t i on i s  

be ing ins t al led o r  cut . 

• Many solvents u s ed as mas t i c  and 

adhe s ives in the instal l at ion o f  

o rganic  c e l lular  rigid bo ard insu­

l a t ion have fl ammab l e  vapor s  and 

mus t  be kep t in approved c on tainer s . 

They are to be u s ed onl y  in accord­

anc e  wi th the ins t ruc tions provided 

by the manu fac ture rs . 

In order to prevent the ac cumu l at i on o f  

mo i s ture i n  the insu l at i on , the in s tal l ation s tandard re ­

qui re s  that : 

• A sui tab l e  vapo r barr i e r  be pro ­

v ided on the winter warm s ide in 

regions where condensat ion i s  

l ikely t o  b e  a prob l em .  

ASTM E l 1 9  i s  the t e s t  proc edure general ly 

used to  determine the f i re per formanc e  of  ri gid bo ard mat e r ­

i a l s  used in a wal l  sys tem . In the test , the insu l a ti on 

board i s  cove red by s t andard 1/2 " gypsum board and subj ec ted 

to temperature cond i t ion s spec i fi ed in E - 1 19 . The gypsum 

board , ac t ing as a therma l barri e r , mus t prevent heat t ran s ­

mi s s i on suffic iently s o  that  the b acks ide o f  the thermal 

barrier  i s  no t greater than 2 5 0 ° F  above amb ient c ond i ti ons 

fo r 15 minute s .  
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Some bu i lding c odes a l ready requ i re th i s  

s tandard ; there fo re , a l though the u s e  o f  th i s  s tandard under 

the Program wi l l  reduce the inc idenc e of  f i re in Program­

rel ated instal l a t ions re l a t ive to non - Program- re l ated in­

s ta l l a t ions , th i s  reduc t ion wi l l  no t b e  as great  as it  wou ld 

be i f  there we re no p revious experience  wi th the s tandard . 

Comp l i anc e wi th the I S -minut e  finish 

rat ing wi l l  be de t e rmined by the Program ' s  p ropo s ed enforc e ­

ment me chani sms . To the ex tent that t e s t  proc edures o ther 

than ASTM E l 1 9  are permi t ted to sub s t i tute for the presc ribed 

t e s t  and the s e  t e s t s  are al ready in use , the p robab i l i ty o f  

f i re p rob l ems among the Program - re lat ed instal l a t ions wi l l  

b e  ve ry nearly the same a s  that fo r non - P rogram - re l a ted 

ins tal l at ions . Where the curren t ly propo sed s tandard i s  

mo re s t ringent than ex i s t i ng prac t i c e s , the degree o f  improve­

men t in f i re s a fe ty fo r Program-rel a ted ins t a l l a t ions wi l l  

b e  dependent upon imp l ementat ion o f  the Program ' s  enforc ement 

mec hani sms . 

Comp l i anc e wi th f i re s a fe ty s tandards 

o ther than the I S -minute fini sh rat ing wi l l  be d i f ficul t to 

enforc e . Inasmuch as some ins tal lers are l i ke ly to comply  

wi th them because they incorporate common s ense , they are 

l i kely to have some bene f i c ial  e f fec t .  

3 . 2 . 2 . 1 . 4  Ce i l ing and Wa l l  Insu l a ­

tion : Mineral C e l lular  

Loo se - F i l l  

The primary po ten t i a l  heal th and s a fe ty 

c oncerns assoc ia ted wi th mineral c e l lular  loose - fi l l  thermal 

insulat ion a re fire and c e i l i ng ove rload . 

3 - S 9  



The po ten t i al fi re haz ard conc ern i s  ident ical  

to that  for organic  and mineral loose - f i l l  thermal  insulat ion 

( s e c t ion 3 . 2 . 2 . 1 . 1 ) and is no t d i s cu s s ed further here . The 

material  s tandards addressed to thi s  conc e rn are a l so 

di scus sed in the ear l i e r  sec t ion . 

The poten t i a l  c e i l ing over load hazard resul t s  

from the dens i ty charac teri s t i c s  o f  the s e  materi a l s . The 

dens i t i e s  o f  mineral c e l lu l ar loo s e - fi l l  insulat ion ma teri a l s  

vary c on s ide rably . 

The dens i t i e s  o f  the various insu l a t ion 

materials  wh i ch are instal led in a t t i c  area s  vary cons ider­

ab ly . Ve rmicu l i te , wh i ch we ighs from 4 to  6 lbs  per ft3 and 

per l i t e , wh i ch we ighs from 5 to 8 l b s  per ft 3 are the 

heav i e s t  ma terial s . In order to ach i eve an insulat ing value 

of R - 3 0 , vermi cul i te mus t  be instal l ed to a dep th of 1 3 . 2  

inches with a we igh t  per square foo t ranging from 4 . 4  to 6 . 6  

lbs . Perl i t e , wh i ch has a greater R -value per inch , mus t  b e  

instal l ed to  a l ev e l  o f  1 1 . 1  inche s wi th a we igh t  ranging 

from 4 . 6  to 7 . 4 lb  per ft2 to ach i eve an insu l at ing value o f  

R - 3 0 . 

At t i c  insu l at ion i s  genera l ly ins tal l ed 

b e tween the c e i l ing j o i s t s  and i s  supported en t i r e ly by the 

c e i l ing surfac e . ( Mineral fiber b a t t s  and b l anke t insu l a ­

t ion may be a n  exc ep t ion to th i s  s ince i t  i s  fri c t ion - fi t ted 

in the j o i s t  space and the total we igh t  of the ma terial  may 

no t be re s t ing on the ce i l ing surfac e . )  C e i l ing materia l s , 

espec i a l l y  gypsum board , are no t designed to support exten­

s ive l oads . In a typ i c al  home wi th a 1/2 inch gyp sum board 

c e i l ing mounted on a frame spac ing o f  1 6  inches on cen te r , 

the Gypsum As soc i a t ion recommends the l oad no t exc eed 2 . 2  
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lbs per ft2 . When the c e i l ing i s  moun ted on a frame w i th 

spac ing o f  24 inche s on c enter , the maximum recommended load 

i s  1 . 3  lbs per f t2 . 

Ce i l ings expo s ed to l oads exc eed ing the se 

recommendat ions are subj e c t  to two type s of damage . F i rs t , 

the c e i l ing may exhibi t s agging as a resu l t  o f  the exc e s s ive 

insu l a t ion load p lac ed upon i t . Thi s , in i t s e l f ,  does no t 

po s e  a heal th hazard but may be obj ec t ionab l e  to some from 

an aesthe t i c  s tandpo in t . A su f f i c i en t ly l arge load , howeve r ,  

may c ause the cei l ing boards to c rack under  the we igh t , 

c re a t ing an obvious s a fe ty hazard for the bu i ld ing ' s  occu ­

pant s . The load p l aced on the c e i l ing may a l so cause the 

c e i l i ng board to be pushed down ove r the nai lheads . The 

po t en t i a l  for this  wi l l  be great e s t  where washers were no t 

used to secure the boards to the frame members . Thi s  type 

o f  fai lure i s  a l s o  l ikely to occur where nai l  spac ing i s  

large and the load i s  d i s tribu ted over a sma l l er numbe r  o f  

point s . The result  i s  a dangerous s t ruc tural s i tuat ion 

whi ch con s t i tutes  a hazard to the oc cupant o f  the bui lding . 

Thi s  conc e rn wi th the weigh t  o f  mineral c e l ­

lular loos e - fi l l  insu l a t ion i s  compounded by the e f fe c t s  o f  

mo i s ture accumu l a t ion . Mo i s ture a f fec ts the load b earing 

charac teri s t i c s  o f  gypsum boa rd in two way s . F i rs t , as the 

re l a t ive humid i ty inc re as e s , so  doe s the we ight o f  the 

gypsum board . Thi s  means that i n  a relatively humid env i ron­
ment , the load bearing c apac i ty o f  the boards is further 

reduc ed . Second , a s  mo i s ture in the a t t i c area condenses  

and s e t t l e s  in the  insu l at ion , it  greatly inc reases  the  load 

on the c e i l i ng board . Thi s may l ead to fai lure o f  the 

c e i l i ng board i f  it was a l ready loaded to c apac i ty .  Thi s  

problem i s  mo s t  l ikely t o  occur in a t t i c s  which  a r e  insu f-
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ficiently vent ilated ; however , i t  may also  o ccur in o ther 

att ics during c l imat ic condi t ions which promote condensa­

t ion . 

Mo is ture accumulat ion in gyp sum board may 

also be caused by the app l ication o f  spray texture ceilings . 

These mat erials saturate the gyp sum board with moi s ture . If 

the ce i l ing is covered on the a t t ic s ide with a vapor barrier , 

there may be no way for the mois ture t o  evap orate . The 

resul t would be a reduced load-bear ing capacity for the 

cei l ing . Thi s  prob lem i s  further compounde d by the we ight 

of the spray texture material itself . 

DOE has no evidence ' that any ceiling failures 

have occurred because of overloaded condi t ions due to insula­

t ion and affected industries have reported having no know­

ledge o f  any such failure s .  The p otent ial o f  ceiling over­

load hazard is thus no t cons idered to be a genuine safety 

hazard . 

Ins tallation Standards 

The ins tallat ion s tandards for mineral 

cellular loo s e - f i l l  insulat ion that are addres sed t o  fire 

safe ty require the same blocking precaut ions as are spec i f ied 

for organic and mineral fiber loo se- fill  insulat ion . 

The sources o f  controversy and the 

likel ihood of comp l iance with the s tandards are s imilar to 

those for organic and mineral f iber loo s e - f i l l  insulat ion . 

The effects of adequate and inadequate enforcement o f  the 

standards are also  s imi lar . 
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A pos s ible approach t o  mitigating the 

potent ial ceiling overload hazard would be to e s tab l i sh a 

limitat ion on the loads that may b e  app l ied to ins talled 

gyp sum boards . Thus , maximum loads that may b e  p laced on 

gypsum board ceilings for var ious combinat ions of board 

thicknes s  and frame spacing would be spec ified . For ceilings 

o ther than gyp sum board , the allowab le load could be es tab ­

lished u s ing accep tab le engineering princ ip les and prohib it­

ing ins tallat ion in exces s o f  the e stablished t o tal allow­

ab le load . Thes e  limitat ions could correspond to recommenda­

t ions made by the gyp sum indus try which have been in e ffect 

for the indu stry for s ome t ime . An alternat ive would be to 

deve lop e s s entially equivalent s tandards that are addressed 

to limit ing the effec t s  caused by weight ing the ceil ing with 

insulat ion . 

If  there were effective enforcement o f  

such s tandards , the addit ional overs ight provided by the 

Program ' s random inspect ion procedures should reduce the 

number of ceiling failures among the Program- related ins ta l ­

lat ions to a lower leve l than the already very low leve l 

that currently exi s t s  for non-Program-re lated insulat ion 

ins tal lat ions . Ineffective enforcement wi l l  bring the 

probabil ity of ceiling failure up more nearly to i t s  pre s ent 

level given the exis t ence of the identical s tandard but 

without the extra enforcement mechanism . However , s ince 

there app ear s  to be almo s t  no probabilit y  of ceiling failures 

due to insulat ion overload , these changes  in the l ikelihood 

of ceiling failure with and without e ffect ive enforcement of  

the Program ' s s tandard are no t like ly to make a large dif­

ference in the already low level o f  s afety hazard due t o  

overloaded condit ions that appears to b e  a s sociated with 

ins tal lat ions of these kinds of insulat ion . 
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3 . 2 . 2 . 1 . 5  Floor , Wal l , and C e i l ing Insula­

t i on : Re flect ive Insula t i on 

The Program i nc lude s  re flec t ive a luminum foi l 

insu l a t i on ( aluminum foi l  fac ed batt s ) for u s e  unde r  floors · 

that are ove r  unheated c rawl space s  and basemen t s . Thi s  

foi l , whe ther used in  floor s , c e i l ings , o r  wal l s , presen t s  a 

poten t i a l  e l e c t r i c a l  shock hazard becau s e  o f  the pos s ibi l i ty 

that i t  w i l l  come in  contac t wi th w i r ing whi ch i s  improperly 

insulated or  wi th electrical  fixtures whi ch are improperly 

grounded . 

Installa tion S tandard 

The ins tallation s t andard for re flec t ive 

insu lation was  developed by an interagency c omm i t te e  from 

DOE , NBS , CPSC , and FTC . The commi t te e  conduc ted an inten ­

s ive s earch for exi s t i ng s tandards govern i ng the ins tal l a t i on 

o f  thi s  ma terial  and conc luded that none exi s ted wh ich were 

adequate to ensure the s a fe ty of the instal l er . The Program 

s tandard s  rely heav i ly upon manu fac turer installat i on 

ins truc t ions . 

The Program requi res , for installat i ons 

of re flec t ive aluminum foi l  under the RCS Program , that 

contrac tors : 

• Ident i fy and examine a l l  v i s ib l e  

w i ri ng , j unc t i on boxe s , and o ther 

metal l i c  o r  e l e c t r i c a l  equipment in 

the areas whe re insulat ion is  to be 

installed and not install re-
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flec t ive insulat ion i f  the wi ring 

i s  found to have frayed , c racked , 

de teriora ted or mi s s ing e l e c trical  

insu l a t ion . 

• Ensure that a l l  e l e c t r i c a l  �quipment 

in the bu i l ding i s  grounded and no t 

ins tal l re flec t ive aluminum fo i l  

insu l a t ion in a bui lding in which 

elec t r i c a l  equipment i s  no t grounded . 

• Ident i fy a i r  supp ly and re turn 

duc t s , pipes , e l ec trical  wires and 

o ther obs truc t ions loca ted in 

spac e s  b e tween floor j o i s t s ove r 

c rawl spaces and unhea ted basements ; 

ground a l l  me tal l i c  heat ing and air  

cond i t ioning duc ts wh ich may come 

in contac t wi th the in s t al l ed 

insulat ion ; and not ins tal l re flec ­

t ive insu l a t ion where me ta l l i c 

heat ing and a i r  cond i t i oning duc ts 

are no t grounded . *  

Enforc ement o f  th i s  instal l a t ion s tandard 

wi l l  p roduce a lowe r probabi l i ty that an e l e c t r i c a l  shock 

ac c i den t wi l l  occur as a resul t of a Program i n s t a l l at ion of 

re flec t ive fo i l  than as a re su l t  of a non - Program ins tal la­

t ion . Ine f fec t ive enfo rcement wi l l  produc e a probab i l i ty of  

an  acc ident oc curring that i s  s imi lar to  that  at presen t . 

* D O E  a l s o  sp e c ifi e s  t h a t  r e p a i r s  or  rep l a c e me n t  of e l e c t r i ca l 
w i ring t� e l im i n a t e  defe c t s  and a l l  o t h e r  e l e c t r i c - re l a t e d  
a c t i v i t i e s  a r e  t o  b e  carr i e d  o u t  on ly  b y  p e rs o nn e l app r o v e d  
for s u c h  wor k .  
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3 . 2 . 2 . 1 . 6  S to rm Windows , The rmal 

Windows , Mu l t i glaz ing 

Uni t s , S torm Doors , 

and Thermal Doors 

The primary heal th and s a fe ty conc erns a s so ­

c i ated wi th s torm and thermal windows and doors* are glass  

breakage and res t r i c t ions on  egre s s . S torm and thermal 

doors c an be haz ardous to pe rsons who are en tering or  l eav­

ing a hous e  and are inat tent ive to the ex i s t enc e o f  a g l a s s  

doo r . S torm windows c an a l so b e  hazardous to pe rsons who 

are inatten t ive to the ex i s tence o f  a second g l a s s  window . 
Of  greater conc ern , however ,  i s  the pos s ib i l i ty that they 

may be ins tal l ed in such a manner that they c anno t be 

opened or removed for emergency egre s s . 

Ma terial  S tandards 

The Program material  s a fe ty s t andard for 

s to rm and thermal doors pre s c ribes  tha t , fo r s torm and 

thermal doors contain ing g l a s s , s a fe ty g l az ing that con forms 

to CPSC S a fe ty S tandard , Part 1 2 0 1 , mus t  be used . Th i s  

s t andard c a l l s  for the u s e  o f  shatter - re s i s t ant g l a s s . 

These  material  s t andards were accep ted wi thout s ign i f i c an t  
• 

con troversy . 

* T h erma l wi ndows and do ors diffe r from s t orm windows and 
doors i n  t h a t  the two s he e t s  of g l a z i n g  ma t e ri a l t h a t  
p ro v i de t h e  imp r o v e d  t h e rma l p e rformanc e a r e  affi x e d  t o  a 
common frame r a t h e r  t h a n  t o  s e p ara t e  fram e s .  The rma l 
w i ndows and do o r s  a r e  u s ua l l y t h e  p rimary w i ndow or do o r .  
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In stallat ion Standards 

In order to ensure that the ins tal ler 

follows local bui lding co de s  requiring proper egre s s , the 

Program s t andard will reinforce exi s t ing codes by prohib i t ing 

the ins tal lat ion of  window or door devices in such a manner 

that they would res trict the means of  egre s s  which are 

required by app licab le codes and regulations . 

Enforcement o f  this s tandard under the 

Program ' s enforcement provis ions will reinforce exis t ing 

mechanisms for ensur ing comp l iance wi th building codes . A 

lack of effective enforcement by Program means wi l l  not 

affect exis t ing enforcement proces s e s . Therefore , the 

resul t ing change in the probabil ity of a hazard be ing 

creat ed by uns afe ins tallat ion should no t b e  large . 

3 . 2 . 2 . 1 . 7  Replacement Furnaces and 

Burners 

The primary health and safety concerns a s s o ­

cia t ed with central heat ing systems in genera l are exp lo s ion , 

fire , and carbon monoxide poisoning . A DOE s tudy conduc ted 

in 1 9 7 7  to  a s s e s s  the s afety o f  vent dampers also reported 

emp irical data on acc ident s a s s oc iated with the operat ion o f  

heat ing sys t ems in genera l [ DOE , November 1 9 7 7 ] . Approxi­

mat ely 22 , 000  acc ident s and 2 0 0  deaths re sult from the 

operat ion of heat ing s y s t ems e ach year . 

The ReS Program s tandards for thes e  devices 

are int ended to as sure that the rep lacement furnaces and 

burners ins tal led under the Program wi ll operate safely . 

This includes the prevent ion o f  e lectrical shock a s s o c iated 

with furnac e contro l sys t ems and power supp ly . 
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Mater ial Standards 

The ReS Program mater ial standards for 

rep lacement furnaces  and burners are adopted from exi s t ing 

ANS I standards . The s tandards for heat pump s are adopted 

from exi s t ing Underwr iter ' s  Laboratory (UL) s tandards . 

Mo s t  local bui lding codes already require 

that rep lacement furnaces  and burner s meet the app l icable 

ANS I or UL s tandards . Therefore , ineffect ive enforcement by 

Program means of the Program material s t andards should not 

cau s e  a s ignificant change in the acc ident rate that woul d 

be expected with effect ive enforcement . Exi s t ing comp l iance 

mechanisms are likely to maintain the accident rate at 

approximat ely the same level as would exi s t  if there were no 

Program enforcement pro cedure s .  

Ins tallat ion Standards 

The Program conta ins ins tallat ion s tand­

ards for replacement o i l  burner s but no t for rep lacement 

furnaces . A s eparate standard for replacement furnaces was 

omit ted because mo s t  local bui lding codes  adequately addres s 

the ins tallat ion of  these device s .  The Program believes 

that addit iona l ins tallat ion standards would no t increase 

the safety of  such ins tallat ions . 

The standards for replacement o i l  burner s 

addres s primarily the pos s ib i lity that a new burner might 

have charac ter i s t ics that would result in overheat ing certain 

component s  of  the furnace .  It i s  ant icipated that mo s t  

burner rep lacements wi ll involve rep lac ing a convent ional 

burner with a high speed , flame retent ion head burner . Such 
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high per formanc e  burne rs p roduc e higher  combust ion chamber 

temperatures than c onvent i onal bu rners ( 23 0 0 ° F  vs l80 0 ° F ) 

and may res u l t  in h i gher operat ing temperatures than the 

furnace was d e s i gned to wi ths tand . I f  thi s were to occur , 

the c ombus t i on chambe r  or tubes  ( in boi lers ) wou l d  be 
damaged and c ould produc e a fire or  heal th hazard to the 

bui lding and i t s  occup an t s . An add i t i onal s tandard i s  

addres sed to  the c reation o f  s imi lar hazards th rough corros ion 

c aused by condensa t ion . The s t andard s  requ i re tha t : 

• A f l ame retent ion rep l ac ement 

burner no t be s e l ec ted for use on a 

hot water or  s team bo i l er equipped 

w i th a s tainless  s te e l  c ombu s t ion 

chamber .  

• The burner be rep laced in accordance 

wi th the manu fac ture r ' s  ins t ruc t ions 
fol lowing normal , good in s ta l l a tion 

p rac t i c e s . 

• I f  a flame retent ion burner i s  in­

s ta l led , the  con t rac tor determine 

i f  a furnac e l iner de s igned for 

thi s  type o f  burner i s  requ i red and 

ins t a l l  i t  i f  nec e s s ary . 

• The comp l e ted ins t a l l a t i on be in 
c on formance w i th a l l  loc a l  and 

s ta t e  bu i lding and f i re safety 

c odes . Where local c ode s do not 

exi s t , the ins t a l l er mus t  veri fy 

c on formanc e  w i th Amer i c an Nationa l 

S t andard Ins t a l l a t ion o f  O i l  Burning 

Equipment s tandard Z 9 5 . l - l 9 7 4  ( NFPA 

No . 3 1 - 1 9 74 ) . 
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• The temperature o f  the c ombus t ion 

ga s e s  entering the dra ft  regu l a tor 

be above the  t empe ra ture a t  wh ich 

c ondensat ion c ould  occur . 

The ins t a l l a t ion s t andards for rep l ac e ­

ment o i l  burners were deve l oped b y  NBS . DOE be l i eves that 

mos t  furnac e c ontrac tors and local c ode o f f i c i a l s  are fami l ­

iar with the poten t i a l  hazards assoc i ated wi th high per form­

anc e rep l ac ement burners and wi l l  observe or requ i re the 

observance  o f  the above precau t i ons even in the absence o f  

e f fec t ive en forc ement mechan i sms . However ,  i t  i s  l i ke ly 

that ine f fec t ive enforc ement o f  the Program s tandards wi l l  

resu l t  i n  a somewhat higher rate o f  inc iden t s  invo lving re­

placement burners among Program ins t a l l a t i ons than would b e  

the c a s e  i f  t h e  s t andards were we l l  enforc ed . 

3 . 2 . 2 . 1 . 8  Wal l Insulat ion : Urea­

Formaldehyde Foam 

There are several s a fety and heal th c oncerns 

as soc i ated wi th the use  of urea- forma ldehyde ( UF )  foam as an 

insulating materi a l . 

UF foam insu l a t ion i s  a c e l lular p l a s t i c 

ma terial wh ich i s  prepared at the bui lding s i t e and ins tal led 

by inj ec t i on or  spraying into wal l  c avi t ies . The UF foam i s  

furni shed by the manu fac ture r a s  a res in c onc ent rate o f  

urea- forma ldehyde po lyme r . The resin i s  foamed b y  the in­

s tal ler by  mix ing wi th a sur fac tan t  ( foaming agen t )  and a 

mineral ac id c a talys t .  Thi s  foam i s  then inj ec t ed by com­

pres sed air through a spec i a l ly des igned portab l e  " gun" into 

the wal l  c avi ty . The c a talys t c auses  the foam to  part i a l l y  
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cure ( chemi c a l l y  harden ) wi thin abou t one minu t e . Comp l e te 

curing oc curs wi thin about one week . 

Formaldehyde i s  p re sent in the urea- formalde­

hyde - based re s in and it  may be l iberated a s  a gas  into the 

a i r  both during the foaming op erat ion and a ft e r  inj ec t ion 

into the wal l  c avi ty . In the l at te r  case , the formaldehyde 

gas i s  l ibera ted by hydrolys i s  ( chemic a l  decompo s i t ion in 

the presenc e of wat er ) . 

Forma ldehyde gas c an c ause heal th p rob l ems in 

humans ranging from temporary i rri tat ion to death . Hea l th 

symp toms resu l t ing from expo sure to formaldehyde gas inc lude : 

eye i rr i t ation , upper re sp i ratory i rri tation , shortne s s  o f  

breath , nasal c onge s t ion , and skin rash . Inhal ation o f  

conc en trated fo rmaldehyde vapor c an l ead to pu lmonary edema 

( an acute re sp i ra tory i rri t a t ion ) , pneumon i t i s , and , in ex ­

treme c a se s , death . [ Rocky Mountain Poi son Cente r , Dec ember 

5 ,  1 9 7 8 ] . 

The re spon se to a particular concentration 

l eve l varies  greatly from pe rson to person . Formaldehyde 

odor c an be de tec ted by some persons at a concentrat ion o f  

0 . 0 5 ppm ; a t  1 . 0  ppm i t s  odor i s  de tec t ab l e  by nearly a l l  

peop l e . Thro a t  irri t a t ion h a s  been reported a t  0 . 5  ppm . 

Eye i r r i t a t ion c an o c cur in the range o f  0 . 0 1 ppm to 0 . 05 

ppm . Mi ld uppe r  re sp i ratory irritat ion has been repo rted a t  

l eve l s  a s  low as 0 . 3  ppm , and s evere respi ratory i rri tation 

has o c curred at the l evel o f  1 0 . 0  ppm [ GCA Corporat ion , 

J anuary 1 9 7 6 ] . 

There i s  some controversy as to whe ther 

fo rmal dehyde poses  a heal th haz ard a t  conc entrat ions below 
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the l eve l where i t s  odor i s  detec tab l e . According to one 

manu fac ture r , " Tox i c  e f fec t s  due to formaldehyde have only 

oc curred at conc entrations c on s ide rab ly above the odor de ­

tec tion l evel  in humans ( 0 . 0 5 - 0 . 0 8 ppm ) . I t  appears that 

detec tab l e  odor or  i rr i t a tion i s  a suffi c i en t  warn ing to  

avoid the pos s ib l e  toxic  e f fe c t s . "  [ Ae rol i te , November 28 , 

1 97 8 ]  However , the CPSC d i sputes  this  s tatemen t . I t  

repor ted i n  a July 1 9 7 8  d i re c t ive , " Even t rac e s  o f  form­

aldehyde gas are su f f i c i en t  to c au s e  d i s ab l i ng symptoms in 

sens i t ized individua l s  . . .  Many persons have reported symptoms 

when formaldehyde l eve l s  were wel l  below 1 . 0  ppm . " [ CPSC , 

July 1 97 8 }  

S en s i t i z a t ion re fe r s  to a t endency to show 

acu te and chron i c  symptoms a t  low concentration s  o f  the gas . 

The Rocky Moun tain Poi son Center has found that some persons 

can become s ens i t i zed wi th repeated exposure to formaldehyde 

gas [ Gambel , e t  al . ] .  

The CPSC and s everal S ta t e  heal th and consumer 

agenc ies  have reported hea l th inc i dent s  i nvolving the release 

o f  formal dehyde gas i n to homes that had been insulated wi th 

UF foam . The s e  i nc lude reports  of eye i rr i t a t i on , resp i ra ­

tory i rr i t ation , nausea , vomi t ing , and a l lergi c reac t ions . 

The symp toms were reported a t  variou s  t imes a ft e r  the foam 

had been ins tal l ed . 

The s ever i ty o f  the inc i den t s  repor ted var i e s  

con s iderably . The CPSC fi l e s  i nd i c at e  that t h e  mos t  common 

symptom i s  immediate i rr i tat ion . On s everal occas ions , thi s  

nec e s s i tated the t emporary relocation o f  the hous e ' s  occu­

pan t s . Some rare cases  have be,en reported i n  wh ich the 

oc cupan t s  of UF - foamed hou s e s  had to be hospi tal i zed due to 

the i nhalat ion of formal dehyde gas . 
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The numbe r  o f  reported cases  o f  heal th prob ­

l ems a s soc i a ted wi th UF foam ins tal lat ions , however ,  are 

sma l l .  The CPSC had rec e ived 5 1  comp l aints  as o f  June 1 9 7 8  

[ CPSC , June 1 9 7 8 ] . The Ma s sachusetts  O f f i c e  o f  Consumer 

Affairs had rec e ived 89 comp l aints o f  forma ldehyde odo r from 

occupant s  o f  UF - foamed houses  as o f  August  o f  the s ame year . 

The Mas s achusetts  exper ienc e repre sents 0 . 29 percent o f  the 
30 , 0 0 0  hous e s  in that s tate that had UF foam in s ta l l ed a t  

that  t ime [ Ae rol i t e , November 28 , 1 9 7 8 ] . 

Data are a l so avai l able on s imi l a r  inc idents 

in o ther coun tri e s . In the Netherlands where 60 , 000  dwe l l ­

ings had UF foam app l i ed between 1 9 7 4  and 1 9 7 7 , 3 2  cases  o f  

formaldehyde odor prob lems were reported ( 0 . 0 5 percent ) .  In 

Canada , two cases were c i ted [ Ae rol i t e , November 28 , 1 9 7 8 ] . 

( The number o f  UF - foam insulated home s in Canada i s  not 

ava i l ab l e . )  

U . S .  manu fac ture rs o f  UF foam a l so report 

data on odor complaints  as soc i ated wi th the i r  produc t .  

Aero l i te SPE c l aims that i t s  UF foam has been instal led in 

47 , 0 0 0  home s wi th only 32 comp l aints o f  odor ( 0 . 0 7 percent ) 

[ Aero l i te , November 28 , 1 9 7 8 ] . Polar P roduc ts  Corporat ion 

ha s repo rted that on ly two comp laints we re rece ived from the 

8 , 00 0  homes insulated wi th i t s  p roduc ts  ( 0 . 0 2 5  percent ) 

[ Po l ar Produc ts  Corporat ion , Novembe r 1 9 78 ] . 

The emi s s ion o f  fo rma ldehyde gas in the low 
parts per mi l l ion range during the dry ing and cur ing proc e s s  

i s  no rma l . Li berat ion o f  the gas at  higher conc entrations 

is usua l ly ind i c a t ive of fau l ty preparat ion or i n s ta l l a ti on . 

Improper prac t i c e s  that c an contr ibute to the l iberat ion o f  

exc e s s  formaldehyde gas a fter ins tal lat ion inc lude [ NBS 

Techn i c a l  No te 946 ] : 
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• Exc e s s  formal dehyde in the resin  

• Exc e s s ive c a talys t in  the foaming agent 

• Us ing exc e s s ive re s in 

• Us ing exc e s s ive foaming agen t 

• Foaming a t  high humid i ty 

• Foaming w i th c hemi c a l s  that are e i ther 

too hot or  too cold  ( the recommended 

t empera ture range i s  5 0 ° F  to 80 ° F )  

• Preparing a fo am tha t  i s  too dense 

• Fai l ing to use  a vapor barrier , or us ing 

one imp roperly 

• App lying fo am in c av i t ies that are no t 

vented to the outs ide , and 

• App lying UF fo am in  a t t i c s . *  

The s e  po t en t i al imp ac t s  could be m i t igated by 

ma terial  s tandards des i gned to keep the concentrat ion o f  

formaldehyde gas a t  low , s a fe l eve l s  and t o  l imi t i t s  emi s ­

s ion to a b r i e f  pe riod o f  t ime a f ter instal l a t ion . Material  

and ins t a l l a t ion s t andards are be ing deve loped for UF  foam . 

Ins tal l a t ions o f  UF foam insu l a t i on wi l l  no t be permi t ted 

under the Program un t i l  ac ceptab l e  s t andards have been 

formal l y  adop t ed . I f  such s t andards h ave not been adop ted 

by the t ime o f  approval of  the f i r s t  S t ate  P l an , UF foam 

w i l l  be w i thdrawn from the Program . 

*Howe v e r, t he B u i lding Offi c i a l s  and Code A dmi n i s tra t o r s  In t e r ­
n a t i ona l ( BO CA ) app ro v e d  t h e  u s e  of U F  fo am t o  i n s u l a t e  
a t t i c s i n  Ju l y  1 9 7 8 .  
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Material  S tandards 

DOE is deve lop ing material  s tandards to 

m i t igate  po ten tial  hea l th and safety conc erns as soc i a ted 

wi th the use of UF foam . One a l ternative p ropos ed woul d  
have requ i red that : 

• The free formaldehyde content o f  

the resin  used in U F  foam insula tion 

no t exceed 1 . 0 percent by we ight . 

• The s e t t ing t ime for UF foam insul a ­

t ion be  be tween 2 0  and 90  s econds . 

• The we t dens i ty o f  the foam i s  to 

be at l e a s t  1 0 . 4  kg per m3 . 

The op t ion would have spec i fied the t e s t  me thods to be  used 

in as s e s s ing UF foam for the se  propert i e s . These  s t andards 

we re deve loped by the Canadi an Gove rnment Spe c i f i c a t ions 

Board . 

Con trove rsy surrounded the inc lus ion o f  

material  s t andards fo r UF foam i n  the RCS P rogram . Mas s achu ­

s e t ts pub l i c  h eal th o f f i c i a l s  reque s t ed that DOE d e fe r  

i s suance o f  a U F  foam s tandard un t i l  a de terminat ion has 

been made as to whe ther thi s  material  cons t i tutes  a heal th 

hazard . S ince then DOE has had s everal mee t ings wi th bo th 

consumer p ro t e c t ion o f fic i a l s and UF foam manu fac turers 

conce rn ing th i s  i s sue . 

To imp rove i t s  unders tanding o f  any 

po tential  p robl ems as soc i a ted wi th the u s e  o f  UF foam as an 
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insu l a t ing ma terial  in residenc e s , DOE has conduc t ed s everal 

s tudi e s  to inve s t i gate  the e f fec t s  of forma ldehyde vapor 

emi s s ion and to determine the fac tors wh i c h  con tribute to 

thes e  e f fec t s . Addi t i onal ly , DOE has c on trac t ed through Oak 

Ridge National Labo ratory to measure the formal dehyde vapor 

conc entration in 3 0 0  home s in the Bos ton are a . In July 1 9 7 8  

DOE cont rac t ed wi th the Un iver s i ty o f  Iowa t o  conduc t a two ­

year s tudy to determine the cond i t ions under wh ich UF foam 

insu l a t ion releases  exc e s s ive quan t i ti e s  o f  forma ldehyde . 

Ano ther a l ternative c ould requi re tha t : 

• The free formaldehyde content o f  

the res i n  used i n  UF foam insu l a t ion 

no t exc eed 0 . 5  percen t  by weigh t . 

• The free formal dehyde content o f  

fresh UF foam no t exc eed 0 . 3 perc ent 

by we igh t . 

The s e t t ing t ime for UF foam insu l a ­

t ion b e  be tween 20 and 60 s econd s . 

• The flame spread c l a s s i ficat ion o f  

UF foam no t exc e ed 7 5 . 

• The wet den s i ty o f  the foam i s  to 

be a t  l e a s t  10 . 4  kg per m3 . 

Certain minimum ins t a l l a tion equipmen t  

cri teria c ould also  be requ i red as part o f  the ma terial  

s t andard to insure that UF foam will  be ins t a l l ed properly . 

The s e  a l ternat ive s tandards wou ld provide more a s suranc e 
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that the foamed- in insulat ion wil l  be e ffect ive and formalde­

hyde out - ga s s ing wil l  be minimized . They would a l so be more 

exp ens ive to comp ly with and could b e  exp ected to increas e  the 

price of a UF foam ins tallat ion . 

To alert potential cus tomers o f  UF foam 

insulation to the potential for as soc iated health prob lems , 

the material s tandard s  specify label ing requirements  which 

could inc lude a warning printed on a l l  UF res in containers 

to the e ffect : 

" CAUTION : Urea Formaldehyde Foam Insulat ion may 
re lea s e  a small  quant ity o f  formaldehyde vapor . This 
occurrence may present a health hazard to anyone who 
previous ly has been s ensit ized to formaldehyde or who 
has a his tory o f  resp iratory prob lems . "  

Because customers may not s ee the res in 

containers from which the foam is prepared or may no t under­

stand the nature of the health hazard , an alternative would 

. be to require that a writ ten warning be provided to the 

cus tomer . Thi s  warning would advise the cus tomer o f  the 

spec ific health s ymptoms that may occur a s  a result o f  

cont inued exposure to formaldehyde vapor . 

None of the proposed a lternative s tan­

dards can as sure that UF foam insulation , when in p lace , 

wi ll not release gas in potentially harmful quant itie s . UF 

foam insulat ion per s e  does  not exi s t  as a shelf item .  It 

is  created by the ins tal ler at the j ob s it e  by mixing appro­

pr iate amount s  of urea- formaldehyde res in , detergent , and 

cataly s t  along with various hardeners and condit ioners . 

Therefore , it cannot be tes ted in the a s - installed condit ion . 
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Rather , mat erial s t e s t ing for comp l iance with the standards 

mus t  rely upon samp les prepared under condit ions that do not 

neces sar ily match those  at the j ob s ite . However , mater ial 

s tandards wil l  ensure a greater level of safety than would 

be pos s ib l e  without the standards or with o ther existing 

standards .  The more s tringent alternat ive would seem prefer­

able s ince it would be more l ikely to communicate important 

informat ion to homeowners .  

Effective enforcement o f  the mater ial 

standards will probab ly reduce the incidence of the heal th 

problems associated with UF foam for ins tallat ions per formed 

under the Progr am .  However , s ince the maj or UF foam com­

ponent manufac turers support standards for UF foam and foam 

ins tal lers , it is l ikely that they and their ins tallers will 

comp ly with at least tho s e  provi s ions they support even in 

the ab s ence of  effective enforcement . Moreover , b ecause o f  

the potential for adverse pub l icity that could result from 

improper UF foam ins tallat ions , foam component manufacturers 

have an incent ive t o  adhere t o  quality s tandards having a 

s imilar performance obj ective even in the abs ence o f  a 

specific Program s tandard . Therefore , i t  is p o s s ible that a 

lack of e ffec t ive Program enforcement for the UF foam 

material s tandard wil l  not greatly alter the incidence o f  

health prob lems that could b e  expected were enforcement 100 
percent effect ive . 

Ins tal lat ion Standards 

DOE is develop ing ins tal lat ion s tandards 

for UF foam . The maj or potential prob lems related to the 

ins tallat ion of  UF foam concern formaldehyde gas , mo is ture 

and condensat ion accumulat ion , structural det eriorat ion , 
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was te heat buildup in walls . and fire prevent ion . The 

standards could addres s the s e  mat ters through contro ls on : 

• The foam component manufac turing 

process  

• The foam field-mixing proce s s  

• The performance o f  the equipment 

• The qualificat ions of  the ins t a l lers 

• The procedures used to ins tall the 

foam . 

Mit igat ing measures in connect ion with these po tent ial 

prob lems would likely include the fo l lowing requirement s : 

• Foam not be p laced in wal l  cavit ies 

with exis t ing insulat ion . 

• Ins tallat ion s ites should be in­

s pected and prepared to prevent 

extrus ion of foam into any s pace 

other than wal l  cavit ies between 

condit ioned and uncondit ioned 

s paces , inc luding e lectric boxes , 

heat ing / cooling duc t s , p lumb ing 

connections , chimney s ,  window and 

door operating mechanisms . and 

basement s and crawlspaces . 
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• App roved vapor barriers b e  ins t a l l ed 

whe re necess ary . 

• Interior wal l fini sh f i re rat ing b e  

1 5  minutes , in a c cordan c e  w i th ASTH 

Designat ion E l 1 9 - 7 6 . 

• C l earance  from heat produc ing 

app l i ances  be maintained in accord ­

anc e  t o  NFPA 7 0 , 2 1 1 , 3 1 , and 54 . 

• Foam no t b e  l e ft to dry on glas s , 

aluminum , o r  vinyl bui lding com­

ponents . 

• Ins tal l at i on s i te  b e  ven t i l a t ed to 

p revent accumu l a t ion of formaldehyde 

gas . 

• Consumers b e  kep t a s afe d i s tanc e 

from work areas and ins t a l l a t ion 

equipment . 

• Foam b e  p l ac ed a c cording to manu ­

fac turer ' s  di rect ions . 

• Install at ion b e  performed only by 

i ns t a l l ers t ra ined and c e r t i f i ed by 

manu facturers , and with equipment 

recommended by s ame . 

• Installat i on con form wi th a l l  

app l i c ab l e  local  and s t a t e  bui ld ing 

and f i re s a fe ty codes . 
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• Properly aged resin  be used . 

• Foam components be compatible  and 

proper rat ios  o f  e ach be used . 

• Control o f  re sin , detergen t . and air  

ratios be ve ri fied periodi c a l ly . 

• Temperature o f  ingredients , mixtures 

and equipment be under control at 

a l l  t ime s . 

• Ho se l ines transport the mat erial 

as intended . 

• Gun ape rtures and/or mixing chambers 

not be fau l ty or  dirty when used . 

To ensure that the qua l i ty o f  the mater­

i a l s  and insta l l a t ion is ma intained , a qua l i ty veri ficat ion 

program might a l so be admin i s tered by the local j ur i sdictions . 

Thi s  program would be app l i c ab l e  to both the UF foam com­

ponent mate r i a l s  supp l i e rs and instal l ers . 

Installat ions o f  UF foam insulat ion w i l l  

no t b e  permi tted under the Program un t i l  ac c eptab l e  s tandards 

have been forma lly adopted . I f  th i s  has not occurred by the 

time the first  S tate P l an i s  app roved , UF foam insulat ion 

wi l l  be wi thdrawn from the Program . 
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3 . 2 . 2 . 1 . 9  F lue Opening 

Modi f i c a t ions 

For the Res Program , DOE has de fined the term 

" flue opening modi fi c a t ions " to inc lude only vent dampers . 
The re are three poten t i a l  hazards as soc i ated with the use  o f  

vent dampe rs . The f i r s t  o f  the s e  i s  a s soc i a ted wi th a l l  

types  o f  vent dampers ; the s econd i s  o f  c onc ern only for gas 
heat ing sys t ems ; and the thi rd is of conc e rn only for elec tr i ­

c a l ly - ac tuated dampers . Thes e  hazards are : 

• Fai l ure o f  the damper to open upon 

burner igni tion , or c lo sure o f  the 

damper dur ing burner f i ring , result ing 

in the ven ting o f  combu s t ion produc t s  

into the res idenc e poss ibly l e ading to 

c arbon monoxide po i soning 

• Fai lure o f  the damper to open when the 

p i lo t  i s  ext ingui shed , re sul t ing in the 

e s c ape o f  unburned gas into the bui ld ing 

thereby creat ing a f i re or  exp los ion 

hazard 

• Elec trical  shoc k  hazards . 

Vent dampers  may b e  c l a s s i fied  into three 

c ategories  based on the type of ac tuator used to in i t i ate  

the i r  operat ion . They may b e  thermal ly - ac tuated , pres sure ­

ac tuated , or  e l ec tr i c a l ly - ac tuated . The rma l ly - a c tuated 

dampers rely upon high - tempe rature gas generated in the 

heating sys tem to open the damper ; pres sure - ac tuated dev i c e s  

rely upon fue l  pres sure t o  open the damp er j us t  prior to 
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ign i t ion o f  the heat ing sys tem ; and e l ec tr i c a l l y - ac tuated 

devi c e s  use a mo tor or  a s o l enoid to rotate the damp er uni t 

un t i l  i t  i s  in the open po s i t ion , whe re an interlock swi tch 

a l l ows combu s t ion to be s tarted . 

A s tudy c onduc ted by DOE [ DOE , Novembe r  19 7 7 ] 

proj e c t s  that approx imately 6 0  percent o f  a l l  vent damp er 

ins ta l lat ions wi l l  be made on gas - fi red furnac e s  and the 

remaining on o i l - fi red furnaces . I t  i s  as sumed that hal f o f  

the dampers ins tal l ed on gas - fi red furnac e s  wi l l  b e  e l ec ­

tri c a l ly - a c tuated , the o ther ha l f  the rma l ly - ac tua ted . Al l 

oi l - fi red furnaces  were as sumed to be equipped wi th e l e c ­

trical  dampers . The s tudy e s t imate s that a total o f  2 5 . 5  

mi l l ion vent dampers could be re tro f i t ted in the Uni t ed 

S t a t e s  so as to re turn the i r  purchase and ins tal l ation c o s t s  

i n  l e s s  than the i r  use ful l ives . I t  a l so no tes , however ,  

that a more economical ly a t t ractive heating sys tem retro f i t  

would b e  one comb ining a vent dampe r ,  e l ec t ric  or  mechan i c a l  

ign i t ion sy s t em and reduced gas ori fices . 

The DOE s tudy also  provides quan t i t a t ive data 

on the ac c ident rates  for two of the three types of vent 

dampers for the hazards identi fied above . ( Pres sure -

ac tuated vent dampers were s t i l l  in the des ign and wo rking­

model  s tage at  the t ime the s tudy was b e ing prepared ; acc ident 

rate  e s tima tes we re no t prepared for this type of vent 

dampe r . ) As suming tha t each ins t a l l a t ion is inspe c ted a t  

the time o f  insta l l at ion , th i s  s tudy e s t imated that the 

predic ted acc ident rate for c arbon monoxide poi soning or 

explos i on and f i re for thermal ly- ac tuated dampers is 4 . 8xlO - 8  

acc idents* per year per uni t .  The predic ted acc ident rate 

*Be c a u s e  t h e y  are s o  n e w �  t h e r e  are no  h i s tor i c a l da t a  a v a i l a b l e  
o � v � n t  damp e rs i n s ta l l e d  i n  t h e  u . s .  A pp roxima te l y  two 
m � l l � o n  t h e rma l l y - ac t u a t e d  v e n t  damp e r s  have b e e n  i n s ta l l e d  
i n  We s t  G e rmany�  A u s tr i a  and Swi t z e r land s i nc e  1 9 6 7 .  No 
a c c i de n t s  a t tr i b u t e d  t o  v e n t  damp e r s  have b e e n  rep o r t e d  from 
t h e Europ e a n  exp e r i e n c e  [ D OE� No v e mb e r  1 9 7 7 ] . 
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for e l ec t r i c a l ly - ac tuated dampers i s  2 . 2x10 - 8 acc iden t s  per 

year per un i t .  Thi s  rate inc ludes acc iden t s  due to e l ec tr i ­

c a l  shoc k , carbon monoxide poi soning , exp l o s ion , and fire . 

In a risk  analys i s  based on 2 5 . 5  mi l l ion 

heat ing sys t ems ( 7 . 6  mi l l ion wi th thermal and 17 . 9  mi l l ion 

wi th e l ec t r i c a l  dampers ) and us ing the above acc ident rates , 

the s tudy e s t imated that approxima tely  one ac c ident (vent ing 

and e l ec t ri c a l  shoc k )  wi l l  oc cur every 1 . 4  years . I t  was 

e s t imated that in 10 percent of acc iden t s  invo lving ven t ing 

prob l ems , two fatal i t i e s  would resul t .  For 90  percent o f  

the acc iden t s  invo lving e l ec t r i c a l  shock , a s ingl e  fata l i ty 

would resul t .  Therefore , on a national bas i s , th i s  woul d  

resul t in approx ima t e ly one fatal i ty eve ry 3 . 8 years . The 

comparab l e  h i s torical  annual acc ident rate that resu l t s  from 

exp l o s ions , fire s  and carbon monoxide po i son ings for cent ra l 

heat ing sys tems i s  about 2 2 , 0 00 acc iden t s  per year and 200 
deaths per year . 

The s tudy a l so p rovides a interpre tat ion o f  

the unc erta inty assoc i a t ed wi th the expec ted acc ident rate 

e s t imat e s . It no tes  that the ac tua l ac c ident rate wi l l  

probab ly no t b e  h i ghe r than ten t imes the expec ted value 

" . . .  and almo s t  cer tainly no t higher than 100 t imes th i s  

value . "  [ DOE , November 1 9 7 7 , p .  7 7 ] 

Although the proj e c t ed ac c i dent rate for vent 

dampers is very l ow , the po tent i a l  s everi ty of the hazard i s  

such that DOE in tends to have heal th and s a fety s tandards in 

p l ace be fore permi t t ing ins t a l l a t ions of vent dampers under 

the Res P rogram . 
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Mater i a l  S tandards 

The Ame rican National S tandards Ins t i tute 

( ANS I ) and Unde rwr i t e r ' s  Laboratory ( UL )  have recently 

promu lgated ma terial s tandards for vent dampers wi th accom­

pany ing ins tal l at i on gu ide l ine s . DOE has incorporated the 

ANS I mate r i a l  s t andards for app l i c at ion to gas fu rnac e ven t 

dampers . 

The Program s tandards are intended to 

as sure that  the vent dampers used in the RCS Program are 

c ons truc ted in such a manner as to ensure the i r  s a fe ope ra­

t ion . The s tandards e s tab l i sh requi rements fo r c ons truct ion 

and testing wh ich guaran tee that  the dev i c e : 

• Doe s  no t re s tr i c t  the flow o f  

c ombu s t ion gas e s  

• Wi l l  no t be damaged by exposure to 

h igh or  low ex treme s o f  temperature 

Wi l l  no t c lose  when the a i r  tempe ra­

ture in the vent dampers i s  ove r 

2 2 5 ° F  

• Can wi ths tand 1 0 0 , 00 0  cyc l e s  o f  

ope ration wi thou t fai lure 

• I f  e l e c t r i c a l ly - ac tuated , wi l l  not 

c ause  e l e c t rical  shoc k .  

Mo s t  loc a l  bu i ld ing codes al ready requi re 

that vent dampers on gas - f i red heat ing systems mee t  the ANS I  
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s t andards . There fore , inef fec t ive enforcement o f  the Program 

ma terial s tandards for ven t dampers should resul t in a 

fa i lure rate among Program instal l a t ions that approximates  

that o f  non - Program ins tal l a t ions . 

The Program requ i re s  that vent damper 

manu fac turers provide wiring s chema t i c s  of tho s e  furnace 

control  pane l s  wi th wh ich thei r  uni t  is compatib l e . Di f ­

ferent contro l s  and control equipmen t ,  such as three - to 

four-wire thermos tats , c i rculators , zone contro l s , tankl e s s  

co i l s , and bo i l ers wi th re l ays , are found o n  uni t s  in the 

field . A s e t  o f  wi ring s chema t i c s  would he lp to insure tha t 

the ins tal l e r  corre c t ly connec t s  the vent damper con t ro l s  

and would increase the assuranc e that a Program ins t a l l at ion 

would be s a fe . Thi s  s tandard would increase the c o s t  o f  a 

vent damper ; however , the increase should no t be large . 

Approxima t e ly five wi ring s chema t i c s  would cover 80 to 9 0  

perc ent o f  the furnace contro l s  found i n  the f i e l d  today . 

The Program evaluated o ther modi fica­

t ions to the  ANS I ma terial  s tandard for  vent dampers on  gas ­

fi red furnaces that could make i t  more e f fe c t ive . Ven t 

dampers are curren t ly be ing ins t a l l ed wi th a redundan t gas 

valve or  damper- c los ing tempe rature con t ro l . Dampers w i th 

c los ing tempe rature contro l s  in l i eu o f  two gas valves are 

requi red by AN S I  to have a l e a s t  a 10 percent open area in 

the nominal ly c losed pos i t ion . The damp er - c los ing tempera­

ture control is  des i gned to a l low the vent damper to remain 

open when the vent gas tempe rature is above 2 2 5 ° F  when 

tes ted under spec i f i ed c ondi t ions . Thi s  i s  to keep the 

damper open i f  there i s  a ma l func t ion of the automat i c gas 

valve such that gas flows without a c a l l  for heat . A ma l ­

func tion o f  the automat i c  gas valve c an a l low a flow o f  gas 
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be tween z e ro and ful l  flow . The ANSI ins t a l l a t ion guide l ines  

do  no t a l low for a t e s t  of  the  damper - c lo s ing t empe rature 

con t ro l . I t  has been de t e rmined by DOE that a vent gas 

t emperature o f  37 5 ° F  measured at ful l  gas f l ow wi l l  provide 

a vent gas t emperature o f  at l e as t 2 2 5 ° F  for the maj ori ty o f  

hazardous cond i t ions when a valve i s  l e aking . The P rogram 

requi res tha t  the dampe r- c lo s ing t emperature contro l  be 

t e s t ed as a means of ensuring the prope r  ope ra t ion of the 

vent dampe r safety contro l s . Such a test wi l l  increase the 

c o s t  o f  a ven t damper ins t a l l a t ion . The amount of this cost  

is  unc ertain a t  th i s  t ime . 

DOE a l so evaluated a requi rement for a 

se cond au tomat i c  gas va lve on a l l  the rmal ly ac tua t ed vent 

dampers . On uni t s  currently  b e ing manu fac tured , the amount 

o f  opening i s  no t proport ional ( i . e . , non l inear ) to the gas 

vent t empera ture . I t  i s  conce ivab l e  that a uni t  could be 

manu fac tured wh ich wou ld snap open at a gas vent t emperature 

equal to or greater than 2 25 ° F . A s tuck gas va lve would no t 

nec essarily  mean that the therma l damper would be su f fi c i ­

en t ly open so  as no t to cause  a hazardous sp i l l age . A gas 

valve could be s tuck open 2 0  percent wi th a resul t ant gas 

vent t empe ra ture o f  I S O ° F . The consequenc e s  o f  such a 

fai lure would b e  hazardous and perhaps fa tal . The P rogram 

requires a redundan t gas valve on a l l  therma l damper in­

s t a l l at ions . A requ i remen t for the add i t i onal gas valve 

wou ld inc rease the cost  of a ven t damper ins t a l l at ion . The 

amount o f  th i s  c o s t  i s  unc er tain a t  th i s  t ime . However ,  i t  

would a l so help mi t i gate  the po ten t i a l  risk  described above . 
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Ins t a l l a t ion S t andards 

DOE eva luated the exi s t ing AN S I  ins t a l l a ­

t ion guide l ines and conc luded that they d i d  no t adequat e ly 

ensure a s a fe and e f fec t ive in s t a l l a t ion . DOE was e spec i a l ly 

c oncerned that thes e  guide l ines did no t suffic iently addre s s  

the intended uses o f  the devices  and the i r  c ompatib i l i ty 

wi th o ther sy s t ems . DOE i s  pre s en t ly in the proc e s s  o f  

deve loping new ins t a l l a t ion s tandards for vent dampers 

ins tal l ed under the Program . The s tandard s be ing deve loped 

are intended to ensure tha t : 

• The thermo s t a t , he a t ing app l i anc e , 

and chimney are in proper ope rating 

c ond i t i on for cont inued use be fore 

the ven t damper i s  instal led 

• The ins t a l l e r  i s  prope rly qua l i fied 

• The ins t a l l e r  has adequate ins t a l ­

l a t ion ins truc t ions from the manu ­

fac turer 

• The vent damper i s  c omp at i b l e  wi th 

the heat ing sys tem in use 

• The vent damper i s  s a fely and 

properly ins tal led . 

The s t andards be ing deve loped would a l s o  

requi re that checks o f  safe ven t ing c apac i ty and d r a f t  hood 

sp i l l age be c onduc ted under worst  c a s e  ou t s ide wind and 

tempe rature c ond i t ions . Ven t c apac i t i e s are reduced when 
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the di f ferenc e between indoo r and outdoor tempera tures i s  

the l eas t and when wind veloc i t i e s  are low . The p rov i s ion 

being c ons idered wou ld requi re tha t a l l  c hecks o f  vent ing 

c apac i ty or  dra ft hood s p i l l age be conduc t ed when the out s ide 

t empe rature is above 6 5 ° F  and the wind veloc i ty is l e s s  than 

10 mph . 

Inasmuch a s  they are more s tringent than 

the exi s t ing ANS I  s t andards , the a l te rnat ive instal l a t ion 

prac t i c e s  wou l d  impose addi t ional cos t s  and burdens on the 

instal l e rs . However ,  they would also  provide greater  assur­

anc e  of the s a fety and e f fec t iven e s s  of ins tal l ed vent 

dampers . 

As ind i c a t ed earl ier , the p redic ted 

ac c i dent frequenc i e s  are based on the as sump t ion that each 

ins tallat ion is inspec ted at the t ime o f  instal l a t i on . 

S ince the DOE s tudy indicates  that ins t a l l e rs c an b e  expec ted 

to perform po s t - ins tal l a t ion inspec t i ons as part o f  the ir  

rou t ine ins t a l l a t ion proc edure , the  acc ident rat e s  repor ted 

above may be t aken to be ind i c a t ive of wha t  wou ld oc cur in 

the absence of the ReS Program as we l l  as in the abs ence o f  

e f fe c t ive enforc emen t  o f  the more s t ringen t s t andards that 

wi l l  be requi red by the Program . 

Shou ld the expec ted instal l a tion p rac ­

t i c e s  no t b e  fo l lowed , however , and po s t - ins ta l l a t i on in spec ­

t ions not be performed - - wi th or wi thou t the P rogram - - the 

DOE s tudy predi c t s  the expec ted acc ident rates wi l l  inc rease . 

The acc ident frequency fo r therma l ly - ac tuated dampe rs , in 

particular , is very sens i t ive to the ,  pos t - instal lat ion 

inspec t ions assump t ion . I t s  c r i t ic a l  fa i lure mode resul t s  
. 

in a seal ing o f  the vent wh i c h  prevents the norma l ven t ing 
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of dangerous combus t ion products . If  it i s  assumed that no 

pos t - ins tal lation inspect ions are carried out on thermally­

actuated vent dampers ,  then the prob abil ity of  an acc ident 

wi l l  increas e to 3 . 3xlO - 7  per unit per year , up by a factor 

of almo s t  s even . If the e lectrical ly- actuated damper , which 

require s a much more comp lex ins t al lat ion procedure , is not 

inspected after ins tallat ion , the probab i l ity of an accident , 

including the hazard due t o  electrical shock , wil l  increase 
- 8  to 2 . 6xl O per unit per year , up by a factor o f  1 . 2 .  The 

smaller increase in the probab ility o f  an acc ident in the 

electrical ly-actuated vent damper s  re sul t s  from the fact 

that the predominant cr i t ical fai lure mode of the s e  units  

invo lve s the damper coming loose from the shaft . Under such 

conditions , the vent l ike ly wi l l  be open cont inuous ly , 

enab ling the combus t ion products to be vented . 

Under the more s tringent ins tallat ion 

standard , both thi s  "wor s t  case" acc ident rate and the 

estimated acc ident rate a s s ociated with expected practice 

should decreas e .  Vent damper ins tal lat ions performed under 

the Program should be safer than tho se performed out s ide the 

Program . 

An addit iona l benef it shoul d result from 

the ins tallat ion of  vent damper s under appropr iate Program 

s tandards .  The DOE s tudy indicates that a program for 

retrof itting vent dampers on exi s t ing furnaces should result 

in a s ign ificant decrease in the numb er o f  furnace -related 

acc ident s .  This reduc t ion wi ll come about as  a result of  

ut il ity and oil burner s ervice per s onnel di. scover ing hitherto 

undetected furnace and vent ing prob lems when they inspect 

furnaces prior to instal l ing vent dampers . Many heat ing 

sys tems wi l l  be found that are in need o f  t otal replacement 
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e i ther because they are ine f fic ient or  uns a fe . The s tudy 

e s t imated that about 900  acc iden t s  per year and abou t  8 

fata l i t i e s  per year ( both abou t  4 percent o f  current l eve l s ) 

wi l l  be prevented as a resul t o f  a nat ional re tro fi t vent 

damper program for 2 5 . 5  mi l l ion un i t s . 
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3 . 2 . 2 . 1 . 1 0 E l e c t ri c  and Mechan i c a l  

I gn i tion Sys t ems 

The p r imary he a l th and safety conc erns a s soc i ­

ated wi th e l ec t ric and mechan i c a l  ign i t ion systems are f i re 

hazard and the pos s i b i l i ty o f  asphyxia t ion . 

E l e c tric  and mechan i c a l  i gn i t ion systems are 

used in gas - f i red fu rnac e s  and bo i l ers to au toma t i c a l ly 

ign i t e  e i ther  the ga s p i l o t  or  burne r . They rep l ace  s t anding 

gas p i lo t  l i ght s , thereby produc ing cons iderab le  energy 

s av ings during the o f f  cyc l e s  o f  the s e  app l i anc e s . Mo s t  

e lec tric or  mechan i c a l  ign i t i on sys tems are equipped wi th a 

safety feature whi c h  i s  des i gned to shut o f f  the ga s supp ly 

in the event that the p i l o t  and/or main burner fai l s  to 

i gn i te . I f  this  feature should fa i l  to operate properly , i t  

i s  po s s ib l e  that unburned gas may e s c ape into the furnac e 

room and/or bu i l ding , c reat i ng a s ign i f i c an t  haz ard to 

hea l th and sa fety . The e s c ap ing gas may be i gn i ted by 

ano ther sourc e ( such as a s t anding p i lo t  in an adj acent 

app l i anc e )  caus ing an exp l o s ion or  fire hazard . I t  a l so may 

re s u l t  in asphyxi at ion o f  the bui l ding oc cupant s .  

Ma terial  s tandards for e l e c t r i c  and mechan i c a l  

ign i t ion sys t ems are inc luded in the Program . DOE i s  d e ­

velop ing instal l a t ion s t andards for the s e  systems . In s t a l ­

lat ions o f  ign i t ion dev i c e s  wi l l  no t be permit ted under the 

Program unt i l  acceptab l e  s tandards have been forma l ly adop t ed . 

I f  such s t anda rds are no t adop t ed by the t ime the first  

S ta te P l an is  approved , then e l e c tr i c  and mechan i c a l  i gn i t ion 

sys tems wi l l  be wi thdrawn from the Program . 
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Material Standards 

To contro l  the p os s ibility of these 

hazards occurring , the Program require s the use o f  the 

American Nat ional Standards Ins t i tute (ANS I )  product s tandard 

for the se devices  [ANSI Z2l . 2 0 - l 9 7 5 ] .  

Ins tallat ion Standards 

As an alternat ive , DOE is deve lop ing 

ins tallat ion s tandards for electric and mechanical ignit ion 

systems . One op t ion would be t o  adopt the ANS I s tandard . 

Thi s  s tandard , ent itled "Proposed American Nat ional Standard 

for Automat ic Intermittent P i lo t  Ignit ion Systems for Fie ld 

Ins tallat ion" and dated September 1 1 , 1 9 7 9 , is des igned to 

adapt exis t ing automatic intermi ttent ignition s y s tems t o  

exi s t ing p i lo t  burners o n  lis ted forced a i r  heat ing app li­

ance s  and boi lers equipped with atmospheric burner s .  DOE 

bel ieve s that thi s s t andard would reduce the s afety hazard 

a s s oc iated wi th these devices at a minimal increas e  in the 

cos t  of an ins tal lat ion . However , there are also  certain 

limitat ions to thi s opt ion . There i s  no re striction on the 

current oh the electrode , and the s tandard l imit s  the 

installat ion of  the s y s tems to ignit ion sys tems with re­

cyc l ing pilot s . DOE is inve s t igat ing the imp l icat ions of  

these limitat ions for the potentially achievable s afety 

performance and co s t  of  electric and mechanical igni t ion 

systems . 

The prob abil ity of  an accident that 

affect s the health o f  building ' s  occupant s occurring as a 
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re su l t  o f  the ins t a l l at ion o f  e l e c trical  o r  mechanical  

igni t ion sys tems under the  P rogram wi l l  depend on  the 

degree of comp l i anc e wi th the s tandards u l t imately adopt ed . 

One s tudy has ind i c a ted that furnac e sys tems equ ipped w i th 

automa t i c  ign i t ion sys tems are s a fe r  than tho se wi thout such 

sys tems becau s e  of the doub l e -va lve ins t a l l at ion feature 

a s soc i ated w i th these sys tems [ NYS , March 1 9 79 ] . E f fe c t ive 

en forc ement of the eventual p rogram s tandards should there­

fore resu l t  i n  a l ow inc idence  of  adverse he a l th e f fe c t s  

from ign i t ion sys tems instal led unde r the Program . Ine f­

fec t ive en forc ement o f  the s e  s t andards , however ,  c ould 

pos s ibly l e ad to prob l ems re sul t ing from imprope r  ins t a l l a ­

t ion and fau l ty devi c e s . For th i s  reason i t  has been pro ­

pos ed tha t  a l l  ins t a l l a t ions o f  e l e c t r i c a l  and mechan i c a l  

ign i t ion systems mus t  be inspec ted b y  a qua l i fi ed inspec tor . 
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3 . 2 . 2 . 1 . 1 1 Indoor Air Quality 

Infil trat ion o f  out s ide air contributes  

sub s tantially t o  heat ing and coo l ing requirements  in many 

( i f  not mos t )  hous es . Some energy conservat ion mea sures 

reduce infiltrat ion rates in order t o  save energy . Thes e  

measures  are caulking and weathers tripp ing , s torm windows , 

s to rm  doors , and the p lugging o f  o ther air leaks in a house . 

There are s everal pollutants which have been found in homes 

in varying concentrat ions which adversely affect health if 

their concentrat ions are high for an extended period o f  t ime 

[ Geome t , Oct ober 1 9 7 6 ; Geomet , October 1 9 7 8 ; Hol lowell  and 

Traynor , April 1 9 7 8 ; Hollowell , April 1 9 78 ; Ros s , May 1 9 7 8 ] . 

To the extent that energy conservat ion measures reduce 

infi ltrat ion and increas e the concentrat ion of the s e  pollu­

tant s , the health of a building ' s  o ccupants  may be affected 

advers ely . 

One maj or concern invo lves the air exchange 

rate in buildings built on s o il containing a heavy concen­

trat ion of radiat ion-produc ing mat erial s such as pho sphates 

and uranium mine tailings . Such homes are more l ikely to 

contain unusually high concentrations of radioact ive mate­

rials such as  radon gas than are bui ldings built on o ther 

s o i l s  [ Budnitz , Augus t  1 9 7 8 ; EPA , February 1 9 79 ] . Such 

relat ively higher concentrat ions o f  airborne radioactive 

mat erials can result in increas ed inc idence o f  lung cancer . 

[ EPA , February 1 9 7 9 ] . 

Another concern invo lves indoor- generated a ir 

pollutants ' .  The gas s tove emits  carbon monoxide , nitric 

oxide , nitrogen dioxide , and resp irab le aero s o l s . The 
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gaseous n i t rogen compound s may then qu ickly oxidize or 

reduce to o ther po l lu tan t s  inc luding n i trates , n i t r i c  ac id , 

ammonium , and organi c  n i t rogen compounds o f  the amino and 
pyridino type [ Geome t , Oc tobe r  8 ,  1 9 7 6 ; Geome t ,  March 3 1 , 

1 9 7 8 ; Ho l lowel l  and Traynor ,  Apr i l  1 9 7 8 ; Hol lowe l l , Apr i l  

19 7 8 ] . 

Other indoor a i r  po l lu t ion sourc e s  inc lude 

heat ing app l i anc e s , bu i l d ing material s and con t en t s , and 

human ac t iv i t ie s  such as smoking . The po l lutan t s  which c an 

b e  emi t ted from the s e  sources inc lude c arbon monoxide , 

c arbon dioxide , n i tric  oxide , n i t rogen diox ide , sul fur 

dioxide , ammon i a , sul fate s , part i cul a te s , radon , formalde­

hyde , mercury , fluoroc arbons , v inyl chloride , microorgan i sms 

( bacteria ) ,  and odors . 

I ndoor concentra t ions o f  mo s t  a i r  po l lu t an t s  

a r e  not ; on the average , very high , though moderate t o  high 

�o l lu tant l eve l s  c an occas ional ly occur for extended periods . 

Ext ended high conc entrat ions o f  certain po l lu t an t s  may occur 

in homes wi th par t i cu l arly s trong emi s s ion sourc e s , such as 

unvented gas space heaters or high l eve l s  of c igare t t e  

smoking . E l evated l eve l s  o f  po l lu t an t s  c an c reate  a po tent i a l  

heal th hazard for occupan t s . In par t i cu l ar , thi s  a f fe c t s  

those  occup an t s  w i th pre - exi s t ing hea l th probl ems . Reduc t ion 

o f  the in f i l t ra t ion rate through energy conservat ion a c t ion 

may , by c au s ing the indoor l eve l s  of a i r  po l lu t an t s  to bu i l d  

up , turn t h i s  po t en t ial  prob l em into an ac tual prob l em .  

The probab i l i t y  o f  an indoor a i r  qua l i ty 

probl em occurring as a resu l t  o f  energy cons ervat ion pract i c e s  

h a s  no t been e s t imated prec i s e ly . Re s e arch on t h e  poten t i al 
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radon prob l em i s  in progre s s  by both DOE and the U . S .  Envi ron ­

men t a l  Pro t e c t ion Agency ( EPA ) . [ Geome t , Oc tober 1 9 7 6  and 

March 1 9 7 8 , Budni t z , Augus t  1 9 7 8 , and EPA , Feb ruary 197 9 ] . 

The natuie o f  the radon prob l em , as i t  i s  presently under­

s tood , is d i s cu s s ed b e low . The nature of the po t en t i al 

prob l em assoc i ated wi th o ther sourc e s  o f  indoor a i r  po l lu ­

tan t s  i s  d i s cu s s ed in the sec t ion fo l lowing . 

Radon* 

Radon i s  a rad ioac t ive gas wh ich occurs 

natural ly in a wide var i e ty of sub s t ances  as a decay produc t 

in the uranium - 2 3 8  decay c hain ( s ee F i gure 3 - 3 ) .  Prolonged 

expo sure to radon gas in concen trat ions above those  norma l ly 

found in the a tmo sphere c an resu l t  in an inc reased inc idenc e 

o f  lung c ancer . 

There are s everal ways by wh i c h  radon 

c an en ter the res iden t i a l  envi ronmen t and become a c oncern 

for the oc cupan t s  o f  res iden t i al bu i ldings . Radon ' s  pre ­

cursor , radium - 2 2 6 , i s  commonly found a s  a trace e l emen t in 

s o i l  and roc k . When s o i l  or rock contain ing rad ium is used 

as a cons t i tuent o f  c ons t ruc t ion ma terial s ,  radon i s  intro ­

duced into the res iden t i al envi ronmen t .  Radon c an a l so 

en ter the res iden t i a l  envi ronment from rad ium-bearing so i l  

underly ing o r  in the v i c in i ty o f  the bu i lding , and from 

groundwater or t ap water pass ing through rad ium-bearing 

roc k  forma t ions . A thi rd me thod by wh ich radon c an enter 

the res iden t i a l  envi ronment is in c e r tain types of rock used 

as a thermal s torage medium fo r the ene rgy c o l lec ted by 

r e s iden t i al solar  heating sys tems . The rate a t  wh ich the 

gas c an e s c ape from porous material depend s on poro s i ty ,  

*Se e s e c t i o n  3 . 3 . 4 . 1 . 1 fo r a di s c u s s i o n  of t h e  i mp Z i c a t i o n s  
o f  u s ing rado n - c o n ta i ni ng ma t e ri a Z s  i n  r e n e wab Z e  r e s o urc e s  
app Z i c a t io ns . 
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rock s iz e , temperature , a tmosphe ric  pres sure , and o ther 

variab l e s , inc luding the c onc entrat ion o f  p arent rad ium or 

uranium . 

Onc e  bui lding mate ria l s  c on t aining trace 

conc en t rations of radium are us ed in or  under a res idential  

bu i lding , radon wi l l  b e  present there throughout the  l i fe o f  

the bui ldi ng . Th i s  i s  because o f  the long hal f - l i fe , 1 62 0  
years , fo r radium- 2 2 6 , which gradual ly dec ays and re l eases 

radon . 

Radon enters the bui l d ing envelop e  from 

these sourc es through openings in the envelop e  or by di f ­

fus ion through the foundation s l ab or  masonry wal l s . An 

unknown perc en t age o f  the radon i n  the bui lding ' s  a i r  plates  

out as radon daugh t e r  produc t s  on  wal l s  and o ther sur fac e s . 

Figure 3 -4 i l lus trates  the pathways by which radon enters 

and l e aves a bui lding . Tha t  port ion o f  the radon and daugh ter 

produc t s  in the i n terior air which is no t exhaus ted by 

venti l at ion or  tho s e  daugh ter produc t s  wh ich do no t p l ate 

out are ava i l ab l e  for inha l a t ion . 

The poten t i a l  radon haz ard as so c i a ted 

wi th ins t a l l ing energy cons e rvation and renewabl e  re sourc e 

measures in a residen t i a l  bui lding i s  created e i ther by 

reduc ing the vent i l a t ion rate through the use  of we a theriza­

t ion measures , or  ins t a l l ing a solar heat rock s torage b i n  

c o n  taining radium - bearing rocks , or  bo th . In  homes \vi th 

re l a t ively high , s te ady rates o f  a i r  infi l trat ion , radon 

whi c h  emanates from the s t ruc ture or foundation area i s  

di luted wi th fresh a i r , thereby reduc ing the interior conc en ­

tration l eve l . However , when fresh a i r  i n fi l trat ion i s  

s ign i ficantly  reduc ed , the conc entra t i on o f  radon indoors i s  

inc reased . Rock s to rage b ins con t ain ing radium-bearing rock 
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introduc e a new sourc e o f  radon into the res idential  bu i lding . 

Energy conservation measures which are o ften ins tal l ed in 

conj unc t i on wi th solar  heating and cool ing sys tems to reduce 

the a i r  in f i l t ra t ion rate s e rve to increase the interior 

conc entrat ion of the rock- emi t t ed radon fur ther . 

Radon decays into o ther i so tope s which 

are  a l so radioac t ive , but  non - gaseous . It  i s  c ommonly 

assumed that once a i rborne , these i so topes wi l l  predominantly 

remain so by a t taching to any microscopic part icul ates which 

are  present . Ionic c harge i s  an impo rtant , but not so le , 

mechan i sm respon s i b l e  for thi s  e f fec t . Consequently , radon 

is the firs t o f  a chain o f  radioac t ive e l emen t s  wh ich mus t  

be c on s i dered in a s s e s s ing the l eve l o f  radioac tiv i ty that 

resul t s  from the release  o f  radon gas . 

The hea l th hazard a s soc i a t ed w i th pro­

longed exposure to radon i s  c aused by the  rad i a t ion emi tted 

dur ing the decay o f  radon and s everal o f  i t s daugh ter prod­

uc t s . The predominant mean s of dec ay for the s e  i so topes is 

through the emi s s ion o f  a lpha part i c l e s  [ T . Ku sada , July 

1 9 7 9 ] .  Though a lpha part i c l e s  have a very short  range (- 2 

cm ) , and though the amount o f  radioac t ive energy and material  

relea s ed i s  low , alpha part i c l e s  c an be very damaging to 

human t i s sue c e l l s , espec i a l l y  in the lungs . 

Radon and i t s  a lpha - emi t t ing daugh ters 

enter the lung by one of two mechan i sms . Radon i t s e l f  may 

be inhal ed as a gas and c on t inue to decay , or i t s  daughter 

produc t s  may enter the lung as e l emen t s  adhering to the 

sur fac e s  of resp i rab l e  particulate  ma tter . These  part i ­

culates  may l odge i n  the lungs , increas ing in c oncentrat ion 

and produc ing t i s sue damage at a short range after  ext ended 

expo sure . 
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The potent ial for increased r isk o f  lung 

c ancer re sul t ing from chronic low level exposure to radon 

and i t s  daughters is drawn from ep idemio logical s tudies  o f  

uranium miners .  These miner s were expo sed t o  relatively 

high level s of radioact ive decay pro duct s  over long periods 

p rior to the e s t ab l ishment of oc cupat ional heal th and 

s afety s tandards . Such s tudies have provided cl ear indi­

c at ions that lung cancer i s  related to high- level expo sure . 

Al though they have no t provided a bas i s  for adequately 

quant ifying the r isk as sociated with low level expo sure , 

their resul t s  and the results o f  o thers (e . g . , Guimond , 

February 1 9 7 9 ) , in concert with experimental evidence , 

indicate that some increased risk may be as so ciated with 

low- level expo sure . 

Es t imates  of  the average concentration 

o f  uranium in the earth ' s crus t range between 2 and 4 ppm . 

Es timates o f  the concentrat ions o f  uranium in building 

material s developed by the Uni ted Nations Scient i fic Com­

mittee on the Effect s o f  Atomic Radiat ion [ UNSCEAR , 1 9 7 4 ]  

and adap ted by the Nat ional Counc il on Radiation Protect ion 

and Measurement [ NCRP , November 19 7 7 ]  are presented in Table 

3 - 5 . Wide variabil ity is present in thes e  concentrat ions 

and values o f  1 5  ppm o f  uranium are common . Measurement s  in 

convent ional houses in many parts  o f  the country have indi­

cated that radon can achieve concentrat ions of  health s ignifi­

c ance in ordinary houses without so lar ro ck s torage heat ing 

[ T . Kus ada , July 1 9 7 9 ] . Thes e  levels are thought to be the 

result o f  comb inat ions of various sources  of which the 

cons truction mater ial is only one . Others inc lude soil , 

groundwater , and tap water . Ventil ation rates p l ay an 

important ro le . 
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TABLE 3 - 5 .  ESTIMATES OF CONCENTRATIONS OF URAN IUM 
IN BUI LDING MATER IALS 

Gran i te 

Sand s tone 

Cemen t 

Ma terial  

Lime s tone Conc re te 

Sand s tone Conc re t e  

Dry Wa l lboard 

Manu fac tured Anhydr ide ( by - p roduc t gyp sum ) 

Uran ium (ppm ) 

4 . 7  

0 . 45 

3 . 4  

2 . 3  

0 . 8  

1 . 0  

1 3 . 7  

Bui lding ma teri a l s  c an serve as a sourc e 

o f  radon gas anywhe re in the Un i ted S ta te s . In ce rtain 

areas of the c ounty , however ,  the r i sk due to bui lding 

ma teri a l s  and other sourc e s  i s  greater than in o thers . For 

examp l e , in port ions of Florida the so i l  i s  rich  in phosphate 

which has been ex ten s ive ly mined for the manu fac ture o f  

fert i l izers . The se phospha te depo s i t s have been found to 

c ont ain c oncentra t i ons o f  uran ium and i t s  as soc iated decay 

p roduc t s , inc luding rad ium and radon , that a re 3 0  to 60 

t ime s greater than the concen t ra t ions that are usua l l y  found 

in s o i l  and roc k  [ Guimond , February 1 9 7 9 ] . In 1 9 7 5 , the 

Envi ronmental Protec t i on Agency reported that e l evated 

l eve l s  of radon gas we re found in home s c on s t ruc ted on l and 

that had been rec la imed from pho spha te mining opera t i ons in 

F lorida . Al though in recent years over 90 percent o f  U . S .  

phospha te produc t ion has oc c urred in F l o rida , phospha te i s  

also  mined in Idaho , Mon tana , North Caro l ina , Utah , and 

Tenne s see . Thu s , the pho sphate-bearing port ions o f  the se 

s t a t e s  mus t  also be cons ide red as areas  whe re a po ten t i a l  

risk from radon ex i s t s . 
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Was t e s  re sul t ing from proc e s s ing phos ­

pha t e  ore can con s t i tute  a poten t i a l  rad i a t i on hazard . For 

examp l e , the pro c e s s ing of pho sphat e  for ferti l izer  p roduc ­

t ion a t  the Tenne s s e e  Va l l ey Authori ty ' s  ( TVA ) Musc l e  Sho a l s  

p l an t  invo lves t h e  trea tment o f  pho sphate  o r e  in a n  e l e c t r i c  

furnace . Th i s  proc e s s  resu l t s  in t h e  p roduc t ion o f  pho sphate 

s l ag , wh i c h  cons i s t s  o f  re l a t ive ly fine granu l e s  having the 

con s i s tency of s and . Th i s  ma terial  wa s u s ed by the con s t ruc ­

t ion indu s t ry from 1 9 5 3  to 1 9 7 5  in the manu fac ture o f  con ­

c re t e  b lock . I t  i s  e s t imat ed that approxima t e ly 2 . 8  mi l l ion 

tons of phosphat e  s l ag were u s ed by the c onstruc t ion indu s t ry 

during th i s  per iod , wi th the maj ori ty b ei ng used in block 

manu fac ture . The s lag- c on t a ining block was then u sed in 

con s t ru c t i on app l i c a t ions ( e . g . , foundat i on s  and wal l s ) in 

Alabama , Tenne s s e e , Mi s s i s s ippi , and Georgi a . It  has recen t ­

l y  been determined that thes e  b locks may pose a radiat ion 

hazard due to the pre s ence of radon gas in them . In 1 9 7 5  

TVA s topped p ermi t t ing the Mus c l e  Shoal s phos phate  s l ag t o  

be used i n  such c on s t ruc t ion app l i c a t ions . 

Uran ium min ing areas serve as radon 

sourc e s . In Co lorado , u ranium mi l l  tai l ings were used a s  

c ons truc t ion ma terial  in b r i c k  and c on c re t e  app l i c a t ions 

b e tween 1 9 5 2  and 1 9 6 6 . Such t ai l ings have a l s o  been u s ed a s  

backf i l l  around founda t ions . Homes whi ch incorporate these 

mi l l  tai l ings have been found to exh ib i t  e l evated radon 

conc entra t i on s . 

Gran i te i s  known to con t a in l arger t race 

amount s  o f  uran ium and tho rium ( the p re cursor of rad ium ) 

th an other mater i a l s  in the earth ' s  c rus t . Gran i te found in 

th e vic i n i ty o f  Conway , New Hamp shire , appears to c ontain 

the  h ighes t known conc entra t ion ( in gran i t e ) of  the se e l e ­

men t s . Uranium i n  this  gran i t e  oc curs in  c onc entration s  in 

3 - 104 



the range o f  4 . 3  - 2 5 . 5  ppm and thorium in conc entrat ions o f  

30  - 7 7  ppm . Radon produc ing roc k  format i on s  a l s o  underl ie 

o ther communi t i e s , such as But t e , Montana , where ex t ens ive 

min ing around and under the town has exac e rba ted release  o f  

the gas to the l oca l env i ronment . 

Radon Exposure Aba tement Programs 

The s ta t e s  o f  Al abama , Mi s s i s s ipp i , 

Tenne s see , and Georgia have recently  j o ined wi th TVA and EPA 

in a cooperat ive program designed to a s s e s s  the ex tent and 

severi ty o f  the rad i a t i on haz ard posed by expo sure to bui l d ­

ing mate ri a l s  contain ing Mus c l e  Shoa l s  pho sphate s l ag . At 

present th i s  program i s  primarily  invo lved in quan t i fying 

rad i a t i on expo sure a t  each res idenc e where such materials  

were used during cons t ruc t ion . In tho s e  cases  where corre c ­

t ive act ion i s  warran ted , i t  i s  l i ke l y  that epoxy - type 

sealan t  coat ings woul d  be used to prevent the movement of 

radon ga s from w i thin the concre te b lock into the l iving 

space . 

The S tate  o f  Co l orado has had an ac tive 

radon exposure reduc t i on program s ince 1966 . Thi s program 

involves iden t i fying the l oc a tions a t  wh ich uranium mi l l  

ta i l ings were used in c ons t ruc t i on , evalua t i ng the hea l th 

hazard posed at each s i t e , and co rre c t ing the prob l em a t  

tho s e  s i tes where the hazard i s  s ign i fi c antly  greater than 

tha t posed by normal background l eve l s  o f  radon . Where 

po s s ib l e , the surfac e s  o f  wa l l s  and s l abs containi ng contam­

ina t ed materi al  are b e ing sea led in orde r to preven t the 

phy s i c al migra t ion o f  the radon gas from wi thin the wa l l  or 

s l ab into the dwe l l ing . When nec e s s ary , conc rete s l abs 

and/or the fi l l  unde r them or around the foundation are 
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phys ically removed and replaced wi th uncontaminated material s .  

Crawl- space ventilation i s  used wherever po s s ib le in order 

to improve radon di s s ipation rates . 

The p roblem of  elevated levels  of  radon 

gas in Flor ida has been addres sed by EPA , and led the 

Agency to submi t four recommendations to the Governor o f  

Florida for handling the abnormally high levels o f  radon 

[ Co s tle , May 3 0 , 1 9 7 9 ] . The first  of thes e  cal l s  for im­

mediate correc t ive act ion to be taken at any res i dence where 

to tal indoor expo sure , including b ackground , exceeds 0 . 02 

Working Level s . ·k  Se cond , at  s ites where the expo sure is 

l es s  than 0 . 02 WL, but greater than 0 . 01 HL , it is recom­

mended that corrective ac t ion be taken to reduc e the concen­

tration ins ofar as is reasonab ly po s s ib le . The third rec­

ommendation concerns the indoor gamma radiation as sociated 

with the decay of  radon . I t  reconrrnends that no remedial 

action be taken at this t ime becaus e of the low level o f  

health hazard involved . The las t recommendation s tates that 

new hous es should be s i ted and des igned so that indoor alpha 

and gamma radiation concentrat ions ar e maint aine d wi thin the 
I 

average normal indoor b ackground range . The Governor of  

Florida currently has the EPA recommendat ions under cons id-

erat ion . 

A s tandard has also been propo sed in 

Canada to l imit radon daught er concentrations in hous es in 

four communi ties as sociated with uranium mining and proces ­

s ing [ Fe deral Provinc ial Task Force , Decemb er 1 9 7 8 ] . 

*A Work i ng L e v e l ( WL )  � s  de fi ne d a s  b e i n g  " t h e  u n i t  e q u a t i n g  
w i t h  a c o n c e n tra t i o n  of de cay p ro du c t s  of radon i n  one 
l i te r  o f  air w h i c h  r e s u l t s  in t he re l e a s e  of 1 . 3  x 1 0 5 Me V 
of a lp ha e n e rgy . " [ Bu dn i t z �  A u g u s t  1 9 7 8 . ] 
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A growing recognit ion o f  po s s ible  high 
levels  o f  radon and its  daught er products  in various parts 

o f  the Uni ted St ates support s the need for more information 

on the compos i t ion o f  bui lding materials , water , and soil  at 

the res idential s i te , and a ir change rates . Health concerns 

may l ead to future monitor ing of bui lding material s upp lies  

and cons truc t ion s ites , as  wel l  as  de terminat ion o f  air 

change rate s tandards . However ,  in the ab s ence o f  a gener­

a l ly accepted s tandard for maximum permis s ib l e  concentrations 

o f  thes e r adioactive element s ,  and lack of s ource- s trength 

data in res idences , i t  is  difficul t to s e t  vent ilation 

s tandards . 

Non-Radioac t ive Po llut ants 

A number of o ther sub s tances can become 

concentrated wi thin re s i dences as a result o f  normal in­

hous e activi ties when fresh air infil trat ion is minimi zed . 

Such sub s tances , whi ch orig inate in a variety o f  normal 

daily ac tiviti es , have the potential to caus e advers e  heal th 

impacts  when concentrated . Tab l e  3 - 6  pre s ents a l i s t ing o f  

s ome common indoor air pollutants and cites the ir s ources 

and as sociated po tential impacts . *  

*A s i s  i n di ca t e d  i n  Tab Ze 3 - 6 , t he r e  a r e  s e v e ra Z po Z Z u ta n t s  
t ha t o ri g i n a t e  o u t s ide t h e  hou s e . T h e  i n fi Z tra t i o n  o f  
t he s e  wi Z Z  b e  r e du c e d  by c a u Z k i ng,  e t c . , a n d  t h e  i n door a i r  
qua Z i ty t h e r e b y  i mpro v e d .  Ho we v er ,  t h e s e  r e du c t i o ns w i Z Z  
no t adequa t e Z y  comp e n s a t e  for t h e  i nc r e as e s  t h a t  r e s u Z t  
b e c a u s e  t h e  p o Z Z ut a n t s  fr om t h e s e  s o urc e s  c a n n o t  Z e a v e  t h e  
bu i Z di ng a s  r e adi Z y . 
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TABLE 3 - 6 . 

Pollutant 

Sulfur dioxide (SO.I . . . .  

Carbon monoxide (CO) - . 

N i t rogen d ioxide ( N O .) . .  

Photochemical oxidants 

Total  suspended 
part iculates ( i n c l u d i n g  
t race elements) . 

Hydrocarbons . 

Radon & radon 
dau g h ters . . .  

. . . . . . . . 

. . . . . . . . 

Bacteria & spores . . . . . .  

CHARACTERI STICS OF SOME INDOOR AIR POLLUTANTS 
[ Congre s s , OTA , March 1 9 7 9 ] 

Major sources Impacts Exposure Indoors 
O u t side air Risk of acute and long-term Usually somewhat lower t h a '  

respiratory problems i n  outdoors 
conjunction with particulates 

O u t side air  (autos) '  gas stoves, Headache, d izziness at lower Can be h i g h  from indoor 
smoki n g ,  i n f i l t rat ion from concentrations nausea, sources; much o utdoor 
garage vom i t t i n g ,  asphyxiat ion, concentrat ion i s  pasSed 

death at h i g her concen- i n doors 
t rat i o n s  

O u t s ide air ,  gas stoves, o i l  R i s k  of a c u t e  respiratory Can be very h i g h ,  especially 
or gas f u r naces (when problems,  possible long-term when gas st ove is operat tn� 
i mperfec t l y  vented) res p i ratory problems,  possi· 

ble increased morta l i ty  
f rom card iovascu lar d isease 
and cancer 

O u t s ide air Eye i rr i tat ion,  respiratory Lo·wer t han o u tdoor concen 
discomfort; long-term prob- tration 
lems not wel l -u nderstood 

Outs ide air and res uspension Risk of short-term p u lmonary Can be very h i g h ,  eS;Jecia l ly  
from physical act iv i ty ;  effects;  some toxic com- from smoking:  part ic les 
smoki n g ,  asbestos i n s u lat ion,  ponents can have severe and i n  resp irable s ize range 
gas stoves, etc. varied effects domi nate 

O u t side air ,  smok i n g ,  pest i - Risk of  a variety of  severe Can be h i g h ,  also can h ave 
c i des,  spray can prope l lants acu t e  and long-term effects cont i n uo u s  low-level concen·  
( f l uorcarbon s), c lean i n g  sol- t rat ions 
ven t s ,  b u i l d i n g  mater ia ls ,  
etc.  

Cement ,  stone, br icks,  etc.  En hanced r isk of  lung cancer, May be s i g n i f icant 
other cancer s  

Cou g h i n g ,  sneez i n g  Spread of  res p i ratory i l l n ess H i g her than outdoors 
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The resu l t s  o f  a few recent re s e arch 

proj e c t s  indicate  that indoo r l eve l s  o f  several impo rtant 

a i r  po l lu t an t s  c an be as high as or higher than outdoor 

l eve l s  as the re su l t  o f  reduced a i r  in fi l trat ion : 

• Several s tudi e s  have shown that 

househo ld gas s tove s can cause high 
indoor c oncen trat ions o f  carbon 

monox ide , ni t rogen ox ides , and fine 

p ar t i cu l a te s . Lawrence Berke ley 

Laboratory [ C .  Ho l lowe l l , Apr i l  

1 9 7 8 ] and o t h e r  sourc e s  have shown 

that n i trogen ox ide emi s s ions from 

such s tove s are s u f fi c i en t ly high 

to  c ause ki tchen c oncen t ra t i ons to 

exceed the range o f  recommended 

one - hour nat ional ambient  a i r  

qua l i ty s tandards ( NAAQS ) .  Some 

s tudi e s  have a l so ind i c ated tha t 

carbon monoxide l eve l s  may be 

raised to l eve l s  above the short­

term amb i en t  s tandards , bu t re sults  

have been ex t reme l y  variabl e  from 

s tudy to s tudy . 

• Dan i sh sc i en t i s ts have found high 

l eve l s  ( up to nearly twice  the 

l egal oc cupa t i onal expo sure l imi t ) 

o f  formaldehyde in home s that have 

sub s t an t i a l  quan t i t i e s  o f  parti c le 

board and p l ywood in the i r  s t ruc ­

ture [ OTA , March 1 9 7 9 ] . S imi l arly 
high l eve l s  o f  formaldehyde con­

centrat i ons have been found in 
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mob i l e  homes in the Uni ted S tates . 

And formal dehyde release i s  asso ­

c i ated wi th a var i e ty o f  consumer 

produc t s . 

• S evera l  s tudies  have shown that 

smoking seriou s l y  a f fe c t s  the 

i ndoor envi ronment .  The particu­

l ates  from c igare t t e  smoking are  in 

the resp irab l e  s i z e  range ; n i c o t ine 

i s  the s econd l arge s t  c omponent o f  

the smoke [ W . C .  H inde , 1 9 7 5 J .  

Moderate smoking ( a  pack a day ) c an 

c ause particulate concen t ra t ions to 

exc eed the 24-hour ambi ent a i r  

qua l i ty standard [ C .  Ho l lowe l l , 

1 9 7 8 ] . 

Indoor Combus t ion Emi s s ions 

Rec en t  field  and l aboratory s tudi e s  have 

focused on combu s tion-generated indoor air po l lut ion , prin­

c ipal ly a i r  contam inan t s  from gas s toves and imp roperly 

vented heat ing sys tems i n  res iden t ia l  bui l dings . F i e l d  

s tudi e s  have shown that l eve l s  o f  c arbon monoxide ( CO )  and 

n i trogen diox ide ( N02 ) approach or exceed exi s ting U . S .  

ambi ent outs ide a i r  qua l i ty s tandards in some re s iden t i a l  

bui l d ings with gas app l i ance s  [ Ho l l owe l l , e t  a l . , 1 9 7 7 ] .  

N i t rogen d ioxide l evel s  in ki tchens o f  
houses wi th gas s toves were obs e rved t o  b e  a s  h i gh a s  0 . 5  

ppm (-950  � g/m3 ) wi th one top burner operating for l e s s  than 

30 minutes and as high as 0 . 8  ppm (-1500  � g/m3 ) wi th the 

oven ope rating for l e s s  than 20 minu t e s . Concentrations o f  

N02 were ob served t o  b e  a s  high a s  0 . 6  ppm (- 1200  � g/m3 ) for 
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8 hours in  the bedroom o f  a hous e  wi th a fo rced - a i r  gas ­

fi red heating system ope rating under normal cond i t i ons . 

Thes e  N02 c onc entrat i ons c an be c ompa red wi th the shor t - term 

U . S .  and foreign N02 ambient outs i de a i r  qua l i ty s tandards 
[ approxima te ly 0 . 2 5 ppm ( - 470  �g/m3 ) for 1 hour ] [ Kiyoura , 

June/July 1 9 7 6 ; WHO , 1 9 7 7 ; NOx Con tro l  Rev i ew , Summe r 1 9 7 8 ; 

Cul l i son , Augus t 1 9 7 8 ] . 

S tud i e s  u s i ng an expe rimen tal room wi th 

a volume o f  800  ft3 ( 2 7 m3 ) have charac terized the emi s s i ons 

from a new gas s tove operating in thi s room wi th air exchange 

rates vary ing from 0 . 2 5 to 10 a i r  change s per hour ( ac h )  

[ Ho l lowe l l  and Trayno r ,  Ap r i l  1 9 7 8 ] . The s e  l aboratory 

s tud i e s  have shown that gas s tove s generate ex tremel y  high 

emi s s ions o f  such spec i e s  a s  c arbon monoxide ( CO ) , ni tric  

oxide ( NO ) , n i t rogen d iox ide ( N02 ) , formaldehyde ( HCHO ) , and 

re spi rable  aerosol s ( s i z e  � 2 . 5  � m ) , and that the c oncentra­

t ions of thes e  spec i e s  become s i gn i f i c ant when the ai r 

exchange rate i s  contro l l ed to l e s s  than one a i r  c hange pe r 

hour . Tab l e  3 - 7  gives the one - hour ave rage CO , N02 , and 

HCHO c oncentrat i on s  in the exper imen tal room . 
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TABLE 3 - 7 . CONTAMINANT CONCENTRATIONS IN A TEST KITCHEN* 

[Ho11owe1 1 , et  a1 . ,  June 197 9 ]  
Contaminant concentrat ions

a 

CO N0
2 

Mechanical 
Vent ilat ion Air Exchange 

(w�/m
3

) (UR/m
3

) Vent ilation Condit ions Rat e  (dm) Rate (ach) 

No s tove vent or hood 0 . 25 35  2400 ( 1 . 2  ppm) 

Hood vent (with no fan) above stove 1 . 0  25 1600 (0 . 8  ppm) 

Hood vent with f an at low speed 50 2 . 5  13 800 ( 0 . 4  ppm) 

Hood vent with fan at high speed 140 7 . 0  3 200 (0 . 1  ppm) 

Typical Outdoor Air Concentrat ions 
1 . 5  50 ( 0 . 0 3 ppm) During Test 

Air Quality Concentrat ion 40
c 

470
d 

Health 
Standards Averaging T ime 1 hour 1 hour 

{ 30-50 o f. 
ASHRAE ( Standard 62- 7 3 )  

Standards for < 
Vent ilat ion 
Requirements 20 dm 
in Kitchens ( Standard 90- 7 5 )  

a
1 hour average ooncentration in oenter of kitohen in whioh gas oven i s  operated at 350 F 

b
ca loulated from measured emission rate for gas stoves 

o 
EPA promu lgated standard (1 ) 

d
EPA reoommended standard (1 ) 

e 
European standard ( 1 ) . 

HCHO
b 

(U R/m
3

) 

400 

260 

140 

35  

10 

l20
e 

maximum 



As no ted in Tab le 3 - 7 , the ASHRAE vent ila­

t ion requirements for res idential building s are g iven (ASHRAE , 

1 9 7 3  and ASHRAE , 1 9 7 5 ] . The s tudies indicated that a kitchen 

ventilation rate of  5 0  cfm ,  which i s  the upper l imit recom­

mende d by ASHRAE S t andard 6 2 - 7 3 , appear s to ma intain CO 

concentrat ions at accep tab l e  levels , but results in N02 and 

HCHO concentrat ions which exceed air qual ity hea lth s tandards 

[ Ho l l owe l l , et al . ,  January 1 9 7 9 ] . Lower ventilation rates 

as re commended by ASHRAE Standard 9 0 - 7 5  would result in even 

higher N02 and HCHO concentrat ions . A ventilation rate of  

at lea s t  100  cfm appears to be required to keep N02 and HCHO 

concentrat ions to leve ls  within the l imits e s tab l i shed by 

air qua l it y  hea lth standards [ Hol lowe l l  e t  al . , June 197 9 ] . 

Carbon Monoxide 

The populat ion expo sure to carbon mon­

oxide may , in princ iple , be  increased by s ome res ident ial 

energy cons ervat ion measures propo s ed under the RCS Program . 

Theoret ical s tudi e s  sugge s t  that the indoor concentrat ion of 

a po l lutant with indoor s ources wi l l  be re la t ively e levated 

in re s idences wi th lower indoor/ outdoor air exchange rates 

[ S i lbers tein , 1 9 7 7 ] . Experimental s tudies have shown that 

operat ion of  gas - fired s tove s rai s e s  the leve l o f  carbon 

monoxide in the room and tha t higher leve ls  are obs erved 

with lower air exchange rates  [ Ho l lowe l l  et al . , 1 9 7 9 ] , and 

that o ther combus t ion sources may also  contr ibute to indoor 

leve ls  of carbon monoxide [ S terl ing and Kabayashi , 1 9 7 7 ] . 

A forced air heat ing sys tem wh ich uses 

combus t ion of hydro carbon fue l to g enerate heat , which has 

an ob s truc ted flue , which draws air for combus t ion from 
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ins ide the res idential  spac e , whi c h  i s  l oc ated inside a 

res idence w i th suf fic iently l ow a i r  exchange rate , and/or 

whi ch has a c racked heat  exchanger may not c omp l etely oxi dize  

i ts fuel and h enc e may contri bu t e  c arbon monoxide to  the 

interior l iving space . Kel ley and S ophoc l eu s  [ 19 7 8 ] des ­

c ribed three inc iden t s  in whi c h  a p erson died from c arbon 

monoxide exposure in homes wi th bricked furnace flues . 

O l iver and Potters [ 1 9 7 9 ] in c ommen t ing on the p roposed rul e  

not ed that l' i n  a smal l ,  represen t a t ive s amp l e  o f  7 2  o f  our 

res i dent i a l  gas cus tomers , we found s ix heat ing uni t s  sp i l l ­

ing produ c t s  o f  combu s ti on into the l iving area due to  

faul ty ven t ing sys t ems . "  I n  add i t ion , among the s ame s amp l e  

o f  72  home s , there were 1 1  homes in whi ch the h e a t  exchanger 

or seal were fau l ty and passed  c ombus t ion p roduc t s  into the 

warm a ir d i s t ribut i on sy s tem . 

I t  has been e s t imated that  each year in 

the Un i ted S t a t e s , 10 , 00 0  persons seek med i c a l  a tt en tion o r  

l o s e  one or  more day s  o f  normal ac t iv i ty due to c arbon 

monoxi de poi soning . Fur thermore , about 1 , 400  p e rsons die  

each  year from ac c idental exposure to  c arbon monoxide [ Li s e l l a , 

e t  al . ,  197 8 ] . S avage , e t  a l  [ 19 7 6 ] ana lyzed 2 3 7  cases  o f  

c arbon monoxi de po i soning from hosp i t a l  records in Colorado 

and Wyoming from 1 9 7 1 to 1 9 7 3 . For c it i es above 6 , 0 0 0  feet  

e leva tion , they found an  unusual inc idence  rate  o f  1 0 2  c a s e s  

p e r  100 , 0 0 0  popu l a ti on whi l e  for e l evation s  l e s s  than 6 , 00 0  

fee t  the inc i denc e w a s  2 3  per 1 0 0 , 00 0 . Also , they found 

that 33 percent o f  the c a s e s  resul ted from ep i sodes in the 

home and did no t involve a veh i c l e  i n  the garage . Thus i t  

may b e  that the n a t ional inc idence rate o f  resident i a l  

combus t i on sourc e rel ated c arbon monoxide poi sonings requi ring 

hosp i tal a t tention may approach e i gh t  p e r  1 0 0 , 0 0 0  popu l a t ion 

or  about 1 6 , 00 0  c a s e s  per y e ar national ly . S avage et a l  

al so found that t h e  peak mon ths for oc currence o f  such c a s e s  
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were January and Dec embe r ,  wh ich happ ens to be the early 

part of the hea t i ng s eason when more furnaces might mal ­

fun c t ion due to l a c k  o f  attent ion in the summer .  

The Consumer Produc t S a fety Commi s s ion 

has been inves t igat ing unven t ed gas space he aters [ CPSC , 

1 9 7 8 ] . They recen t l y  wi thdrew a proposed ban on the sale  o f  

th i s  produc t [ Dunn , 1 9 7 9 ] .  One reason for wi thdrawal o f  the 

ban was the b e l i e f  that oxygen dep l e t ion sensors would be 

adequate fo r the task of reduc ing carbon monox ide poi soning 

as soc iat ed wi th the s e  produc t s . I n  princ iple , a dev i c e  

whi ch shu ts o f f  the g a s  supp ly to a combu s t ion sourc e when 

the oxygen con tent o f  the combu s t ion a i r  is insu ffic ient for 

comp l ete  combus t ion could preven t the further bu i ldup o f  

carbon monox ide in the l iv ing space . 

Potent i a l  m i t igat ing measures to the 

prob l em o f  increased c arbon monox ide expo sure from t ighter 

weatherized hous e s  w i th mal func t ion ing c ombu s t ion he a t ing 

sys tems inc lude : 

• Instal l a t ion o f  oxygen dep l e t ion 

sensors on gas f i red fu rnac e s  

• Ven t s  to draw c ombu s t i on a i r  from 

out s ide the l iv ing spac e 

• Mechan i c a l  ven t i l a t ion to increase 

the oxygen c on tent of  c ombus t ion 

a i r . 

N i t rogen D iox ide and NOx - Derived 

Compounds 

A recent s tudy in Engl and [ Me l i a , e t  

a I , 1 9 7 7 ] h a s  compared respi ratory i l lnes s o f  chi ldren 
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living in homes in which natural gas and electric s toves 

were used . The inve s t igators conc luded that elevat ed level s  

o f  nitrogen dioxide from gas s t ove s might have caused the 

increased leve l s  of respiratory i l lne s s  found to be associ­

ated with homes us ing gas  s toves . A s tudy in progre s s  in 

s ix c i ties in the United States has reached s imi lar conclu­

s ions in its preliminary analys i s  [ Speizer , et al . ,  April  

19 7 9 ]  . 

Comp aring the ob s erved N0 2 concentrat ions 

in the s tudie s illus trated in Table 3 - 7 [ Ho llowell , et al . ,  

19 7 9 ]  with recommended and promulgated short - term N0 2 air 

quality s tandards in Tab le 3 - 8 indicates that these s tan­

dards are exceeded under mo s t  condit ions of kitchen gas 

s tove operat ion excep t very high vent ilat ion . Energy con­

servat ion measure s which reduce outdoor air in fi ltration may 

caus e or increase the inc idence of  potentially hazardous 

concentrat ions of N0 2 in res idences . 

TABLE 3 - 8 .  RECOMMENDED AND PROMULGATED SHORT-TERM 
N0 2 AIR QUALITY STANDARDS 

[ Kiyoura , June/ July 19 7 6 ; WHO , 19 7 7 ; Cullison ,  Augus t 19 7 8 J  

Short-Term NO� 
Country 

Air Quality Stand rs 
Status ( 0 . 1  ppm ::: 190 ug/m ) 

Canada 0 . 2 ppm/ l hr Promulgated 
(Ontario ) 0 . 2 ppm/ 24 hr Promulgated 

Japan 0 . 04- 0 . 06 ppm/ 24 hr Promulgated 

U . S . A .  0 . 25 - 0 . 50 ppm/hr Recommended 

�ve s t  Germany 0 . 15 ppm/ short - term Promulgated 
expo sure 

\;HO/UNEP 0 . 10 - 0 . 17 ppm/ hr Recommended 
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Many c ompounds may be de rived from the various ox ides 

of n i t rogen in the atmo sphere , wi th format ion mec hani sms and 

c oncentra t ions depending on many fac tors inc luding the con­

centration of various n i t rogen and non - n i trogen mate rials 

present , tempe rature , humidi ty , and sun l i gh t . The c ompounds 

be l i eved to represent the greate s t  po tential  r i sk to hea l th 

inc lude n i t rate s , n i t r i te s , and ni trosamine s . 

The se derived c ompounds can en ter  the body through 

inha lation or  inge s t ion . Inge s ted ni trates c an be c onverted 

through normal dige s t ive p ro c e s s e s  to ni trate s , whi c h  rai se 

the risk of n i t rate po i soning , and to n i t rosamine s , wh ich poten­

t i a l ly ra i s e  the risk of s tomach and inte s t inal c ancer . 

Inha led n i t rosamines introduce a po tential c arc inogen to 

the lungs ; however , there appears to be no evidenc e that 

they ac tua l l y  have a c arcinogenic e f fe c t  in the body when 

introduced in th i s  manner . 

Inge s t ion o f  NO - de rived c ompounds can p roduc e s everal x 
types  o f  hea l th e f fe c t s . N i trate poi son ing ( cyano s i s ) can 

occur when a suffic ient quan t i ty o f  ni trate ions i s  reduced 

by intestinal b ac t e ri a  to n i t r i te s , whi ch , in turn , ox idize 

the i ron in the b lood hemoglob in from the fe rrous to the 

fe rric  s tate . The resu l t ing sub s t anc e , termed me themoglobin , 

canno t func t i on normal ly in the p ro c e s s  o f  transporting 

oxygen to t i s sue . In heal thy adu l ts , methemoglobin usual ly 

acc oun t s  for l e s s  than 2 . 0  percent o f  the total hemoglobin 

conc entration [ Nat ional Re s earch Counc i l , 1 9 7 1 ] .  In fants  

usual ly c arry higher concentrations of  me themoglobin and 

are mo re susc eptible  to n i trate po i son ing than are o lder 

chi ldren o r  adu l t s  because ( 1 )  fe tal hemoglobin is probab ly 

more su s c eptible  to c onvers ion to me themoglobin , ( 2 )  bac t eria 

capab l e  of reduc ing n i t rate to n i t r i t e  thrive in the l e s s  

ac i d i c  cond i t ions o f  t h e  in fant s tomach , ( 3 )  t h e  enzyme 

sys tem fo r reduc ing me themoglob in to hemoglobin i s  defic i ent  
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in infant s , and ( 4 )  becau s e  intake o f  water per ki logram 

body weigh t  i s  h i gher  in the infant than in aud i ts [ Kravi tz , 

e t  a l . ,  1 9 5 6 ] . Cyanos i s  may b e  p roduc ed a t  conc entrations 

of about 10 perc en t  me themoglobin . However ,  symp toms are 

not l ikely to become obvious a t  c oncen trations l e s s  than 

20 percent . 

The c arc inogenic  natu re o f  inge s ted NOx - derived c om­

pounds i s  less c lear . Ep idemiolog i c a l  s tud i e s  have a tt emp t ed 

to l ink inge s ted envi ronmen t a l  ni trates , n i t r i t e s , and n i t roso 

compounds w i th human c anc e r . The Internat ional Agency for 

Res earch on Canc e r  ( IARC ) inves t i ga t ed a po s s ib l e  a s so c i a t ion 

b e tween the s e  compounds in the d i e t  and spec i fi c  c ancers in 

areas of I ran and F ranc e , whe re these tumor s  occur a t  a high 

rate and in nearby areas where the tumor rates are lower 

[ Bogorski , 197 4 ] . Correl a t ions b e tween d i e tary intake o f  

n i t roso compounds and c anc e r  were no t e s t ab l i shed . 

Zaldivar and We t ters t and [ 19 7 5 ] and Armi j o  and Cou l son 

[ 1 9 7 5 ] have shown some corre l a t i on b e tween the per cap i ta u s e  

o f  fert i l izer and t h e  inc idenc e o f  s tomac h  c ancer in Ch i l e . 

I t  has been hypothe s i zed that ni trate from fer t i l izer fi r s t  

en ters the d i e t  b y  way o f  mea t , vege tab l e s , and drinking 

water . N i t rates  are then reduced to ni t r i t e s  by mi c rob i a l  

ac t ion , and a r e  thu s avai l ab l e  f o r  in vivo n i t ro s a t ion o f  

secondary amine s , c on ta ined in the d i e t , to fo rm carc inogenic 

nitrosamine s ,  wh ich c an induc e s tomac h  c ance r . The s ugges t ed 

c ausal  relat ionship remains highly speculat ive . Hi l l , e t  a l . , 

[ 1 9 7 3 ] corre l ated variations in rates o f  s tomach c ancer wi th 

the ni trate c ontent of drinking wa t e r  in two Engl i sh towns . 

However ,  the evidenc e requ i red to demons trate  a causal  rol e  

for ni t rate was no t prov ided . Gelperin , e t  a l . ,  [ 19 7 6 ] found 

no s ta t i s t i c a l ly s igni fi c an t  d i f ferenc e s  in death rates  from 

canc ers o f  s everal o rgans , in three areas o f  I l l ino i s  each 
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wi th di f fe ren t n i t rate  c ontent in the dri nking wa te r . I t  i s  

doub t ful , however , that the avai l ab l e  mortal i ty data permi t ted 

an analys i s  that c ould have detec ted an e ffec t among the 

popu l a t i ons in the high - n i t rate  a rea . 

The p rinc ipal heal th e f fec t o f  inhal ing NO - de rived x 
c ompound s appears to be an inc reased inc idenc e o f  a s thma . 

Data f rom unpub l i shed repo r t s  o f  F rench e t  a l . [ WHO , 

1 9 7 8 ] ind i c ated that in six o f  seven s tudy c ommuni t i e s  in 

the New Yo rk C i ty - Newark me t ropo l i t an a rea , when min imum 

t empe rature exc eeded 5 0 ° F , increases in a s thma a t tacks were 

correlated wi th inc reases  in conc en trat ions of a tmosphe ric 

n i trates . Poo l ed data from all  s even c ommun i t i e s  indicated 

that when min imum t empe rature s exceed 5 0 ° F , 40 perc en t  more 

as thma at tac ks could be expec ted when 24-hour mean ni trate 

l eve l s  we re 8 � g/m3 or higher than when the n i t ra t e  l eve l s  

were 2 � g/m3 o r  l owe r .  Concen t ra t ions o f  N02 measured by 

the chemi lume s c ence me thod , were no t asso c i a ted wi th asthma 

a t tacks . 

There i s  no ev idence that a tmo spheric ni t ra t e s  con ­

t ribute s igni f i c an t ly t o  the i n  vivo forma t ion o f  n i t ro samine s 

or that inhaled n i t rosamines repre sent s i gn i fican t heal th 

hazards . 

I t  i s  a l s o  h ighl y  unl ikely that certain inhal ed NOx -

derived c ompounds wi l l  p roduc e ni trate poi soning . The total  

weekly inge s ted intake of  ni trate in the general populat ion s 

o f  the Un i t ed S ta t e s  [ Ashton , 1 9 7 0 ] and in Eng land [ Hi l l , 

1 9 7 3 ] has been e s t ima t ed to average abou t 400 , 0 0 0  to 5 0 0 , 0 0 0  

�g . Because c oncentrations in wa ter , i n  cured mea t s , and 

in vege tab l e s  vary grea t ly , as do the quan t i t i e s  o f  these 

ma teria l s  c onsumed by individua l s , the inge s t ion e s t ima tes 
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mus t  b e  app l i ed wi th c aution . By compari son the wors t  c as e  

for inhaled intake o f  n itrate woul d  probably find l e s s  than 

40 � g/m3 n i t ra te in the amb i ent a i r  [ Pi tt s , 1 9 7 3 ] .  An adu l t  

engaged in heavy exerc i s e , who might inhal e  2 0  m3 o f  a i r  p e r  

day , cou l d  b e  expec ted t o  inhal e  no more than 5 , 60 0  �g o f  

n i trate per week , o r  l e s s  than 1 . 5  percent o f  the lowest 

e s t imate o f  total weekly inge s ted int ake . S imi l arly , thi s  

inge s ted to tal woul d  no t b e  equal led through inhal a t ion o f  

indoor a i r . Thus , i t  i s  cons idered to b e  unl ikely that the 

concentrations of n i t ra t e  in the ambi ent or indoor a i r  

contribute s igni f i c an t ly to the product ion o f  acute n i trate 

poi soning . 

Inasmuc h  as an e f fe c t  o f  the RCS Program woul d  b e  to 

increase the quant i ti e s  o f  NOx- derived compounds already 

present in i ndoor a i r  for inhala t ion , and woul d  have no 

e f fe c t  on the quan t i t i es avai l ab l e  for inge s t ion , the RCS 

Program i s  no t expec ted to s i gn i fi c an t ly inc rease the heal th 

e f fects  due to NOx- de r ived compound s . 
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Formal dehyde* 

In add i t i on to being a c ombus t ion prod ­

uc t ,  formaldehyde ( HCHO ) i s  an inexpens ive , high volume 

chemi c al whi c h  i s  used throughout the world in a variety o f  

produc ts , mainly in urea , pheno l i c , mel amine and acetal 

re s ins . The s e  re s ins are used in l a rge quan t i t i e s  in bu i ld­

ing mate r i a l s  such a s  insulation , part i c l eboard , plywood , 

tex t i l e s , adh e s ive s , and many o the r c onsume r produc t s  such 

a s  furni ture , c lothing , and smoking tobac co . 

Total al iphat i c  aldehyde s and fo rmalde­

hyde have been measured at s everal o c cup i ed and unoccup i ed 

ene rgy - e f f i c ient research houses  at various geographi c  

locations in the Un i t ed S tate s . I t  has been de termi ned that 

at low ven t i l a t ion rates o f  0 . 3  a i r  change s per hour ( ach ) 

o r  l e s s , the indoor formaldehyde and aldehyde conc entrations 

c an exceed the promulgated Europe an indoor forma ldehyde 

s tandard [ Ho l lowe l l ,  et al . ,  1 9 7 9 ] o f  120  �g/m3 . F i gure 3 - 5  

i l lustrate s  the re sults  o f  moni toring one o f  the s e  houses in 

surburban Maryl and . The outdoor c oncentrations were typ ­

i c a l ly 2 0  �g/m3 ( 1 6 ppb ) o r  l e s s . 

* Se e  Se c t i o n  3 . 2 . 2 . 1 . 8 fo r a d i s c u s s i on of t h e  ge n e r i c  
b a c kground of t h e  he a Z t h  imp Z i c a t i o n s  o f  fo rma Zde hy de 
i n  t he i n d o o r  a i r .  
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F igure 3- 5 .  His togram of Indoor and Outdoor Formaldehyde 
and To tal Al iphat ic  Aldehyde Concentrat ions 

The ob s erved concentrat ions in this 

examp le can be compared with recommended and promulgated 

formaldehyde air qual ity standards in Tab le 3 - 9 .  For the 

air exchange rate of 0 . 2 ach in the experimental hous e ,  

Y 

which represent s an intent ional , low inf il trat ion condit ion 

which may occur as the result of certain cons erva-t ion measures  

under the RC S Program , the indoor formaldehyde concentrat ion 

exceeds the recommended United S tates amb ient air quality and 

the European formaldehyde thre sho ld s t andards .  
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TABLE 3 - 9 . RECOMMENDED AND PROMULGATED FORMALDEHYDE AIR QUALITY STANDARDS* 

HCHO Standard 
3 

Country (0 . 1  ppm = 120 1Jg/m ) 

AMBIENT AIR 

U . S . A .  0 . 1  ppm maximum 

INDOOR AIR 

Denmark 0 . 12 ppm maximum 

The Netherlands 0 . 1  ppm maximum 

Sweden 0 . 1-0 . 7  ppm maximum 

Wes t  Germany 0 . 1  ppm maximum 

OCCUPATIONAL AIR 

Denmark 1 ppm TLV** 

U . S .A .  3 ppm TWA*** 

2 ppm TLV** 

2 ppm/ 30 min 

Wes t  Germany 1 ppm TLV** 

* 

Recommended 

Recommended 

Promulgated 

Recommended 

Recommended 

Promulgat ed 

Promulgated 
(O SHA) 

Promulgated 
(ACGIH) 

Recommended 
(NIOSH) 

Promulgated 

Status 

[American Industrial Hygiene Associat ion , 1968]  

[Anderson , August/ September 1978]  

[ Baars , September 19 7 8 ]  

[ S indel , July 1978 ; Lindvall , August 1978 ] 

[ Seifert , May 19 78 ] 

[Anderson, et al . ,  19 7 5 ] 

[ 40 FR 2307 2 ; OSHA ,  1975 ] 

[American Conference on Governmental Indust rial 
Hygienists , 19 7 8 ]  

[ NIOSH , December 19 7 6 ]  

[Anderson, et al . ,  1975 ] 

Sources inc lude : Anderson3 Augus t/September 1 9 78; Si�e l3 July 1 9 78; Lindva l l3 August 1 9 78; Baars 3 
September 1 9 78.  

* *  
TLV = Threshold limit va lue 

* * *  
TWA 8 hours time weighted average . 



Re spi ratory D i sease  from Ai r Condi t ioning 

and Hea t i ng Sys tems 

The b e s t  known a i lment resul t ing from 

expo sure to s o i l  mi c roorgani sms l iv ing in  heat ing and cool i ng 

sys t ems i s  hypersen s i t iv i ty pneumoni t i s  ( HP ) . The acute 

syndrome of thi s  d i s ease  inc ludes chi l l s , fever , c ough , 

dy spnea , and mal a i s e  [ Me tzger , e t  a l . ,  1 9 7 6 ] .  Symp toms 

appear from four to e i gh t  hour s a fter inh a l a ti on o f  an 

organi c  dus t . S ince  the s e  symp toms are s imi lar  to tho s e  

produced b y  many o ther cause s , t h e  e t io l ogy o f  t h e  d i sease  

was  no t recognized un t i l  the  early 1 9 7 0 s . 

I n  one o f  the earl i e s t  repor ted cases  

[ F ink e t  al . ,  1 9 7 1 ] ,  the c ond i t i on o f  a woman su f fering from 

intermi t tent cough and dy spne a , assoc i a ted wi th s everal l ung 

func t ion abnorma l i t i e s  and an inters t i t i a l  granul omatous 

pneumon i ti s , imp roved drama t i c a l ly a fter she ent e red a 

hosp i ta l , a l though she rece ived no medi c a t i on . When she 

re turned to her home , the HP symp toms re turned . Thermophi l i c  

ac t i nomyc e t e s , so i l  m i c roorgani sms whi c h  grow i n  a warm , 

humid env i ronment ,  were i so l a ted from the furnac e  humid i f i e r . 

Among the more common thermoph i l ic 

ac t i nomycetes  are Mic ropo lyspora faeni , Thermoac t i nomyces  

vulgaris , The rmoac t inomyces sac chari , and Thermoa c t inomy c e s  

candidus . Both � faeni and � candidus have b een imp l i c a ted 

in  the hypersens i t iv i ty pneumoni t ides c a l l ed " farmer ' s  

lung , "  "baga s se s i s , "  and "mu shroom p i c ke r ' s  d i s e a s e "  [ Fink , 

e t a l . , 19 7 6 ] . 
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Once the rmophi l i c  ac tinomyc etes  we re 

identi fied as causal agents in HP , s everal inve s t igations o f  

the home o r  o f f i c e  a i r  c ond i t ioning and heat ing re lated 

sys tems o f  HP patien t s  were undertaken . Cases  in wh ich 

the s e  o rgan i sms were imp l i c a ted were reported by We i s s  and 

S o l eymani [ 19 7 1 ] ,  Swee t ,  e t  a l . [ 19 7 1 ] ,  Tourv i l le , e t  a l . 

[ 1 97 2 ] ,  Koh l e r , e t  a l . [ 1 9 7 6 ] ,  and Burke , e t  a l . [ 19 7 7 ] . A 

epidemiolog i c a l  s tudy o f  27 2 res iden t s  o f  a midwe s tern 

neighborhood was made by Banaszak , e t  al . [ 1 9 7 4 ] , who divided 

part i c ipan t s  into tho s e  who exhibi ted symptoms o f  HP and 

thos e  who were a symp toma t i c . � vulga r i s  w a s  found in the 

a i r  o f  the home s o f  69 of 93 o f  thos e  wi th HP symptoms and 

3 2  o f  64 o f  the c ontro l  group ' s  home s , i ndicat ing a s igni fi ­

c ant relat ionship b e tween symp toms and expo sure ( x2 
= 9 . 67 ) . 

In add i t i on , prec ipi tating ant ibod i e s  aga inst  various thermo ­

phi l i c an tigens were found wi th a s i gni f i c an t ly h i ghe r  

frequency ( p  < 0 . 0 1 )  among symptomat i c  subj e c t s . 

Other agent s  have b een imp l i c ated in HP 

di sease . Al though Kohler , e t  a l . [ 1 9 7 6 ]  suspec ted � vu lgari s 

from a home humi di f i e r  in one c as e , rod - shaped bac i l l i ( bo th 

gram-pos i t ive and gram- negat ive ) were p re sent in the humid i ­

f i e r  and b ronchial  c ha l l enge wi th these b ac teria  produced 

the HP symptoms . P i c ke ring , e t  a l . [ 19 7 6 ]  were unab l e  to 

ident i fy a part icu lar c ausal agent in respi ratory symptoms 

among n ine emp loyees of a p rinting fac to ry , a l though a 2 - 3  

mm thi c k  l aye r o f  " s l imy growth "  was present on the baffle  

plates  through whi c h  fac tory a i r  left  a humidi fier . When a 

new s t e am humidi fi c a t i on system was ins t a l l ed , the s l ime did 

not form and the respi rato ry symptoms s topped . S c rapings 

from the a i r  cond i t i on ing uni t  inc luded the fungal genera 

Phoma , Peni c i l l ium , and C lado sporium , a s  we l l  a s  " fa i rly 

large numbers of bac teria . "  Peni c i l l ium and C ladosporium 

a re very common in both indoor and outdoor a i r  in a wide 

varie ty of c l imate s [ Lumpkins , et a l . ,  1 9 7 3 ; Lumpkins and 
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Corb i t t , 1 97 6 ) so  i t  i s  not surpris ing tha t  they were found 

in the prin ting fac tory . Aspergi l l i s , ano the r very common 

fungal genus , was a l so found in the workplace a i r . 

Metzge r , e t  a l . [ 19 7 6 ) report a case  in 
which a man deve loped symp toms of HP a fter regu l arly u s ing a 

home s auna cons t ruc ted o f  c edar and redwood . The maj or 

antigen was b e l i eved to be  the fungus Aureobe s i dium pul lu l an s , 

whi ch i s  commonly found in redwood and c edar and i s  known to 

produce a l l ergi c  reac t ions . The o rgani sm was found i n  the 

cedar bucke t used in the s auna . 

After three Swedi sh o ff i c e  workers 

developed a fever , minor resp i ratory l eucocy to s i s  and an 

increase in segmen ted wh i te c e l l s , Ryl ande r , e t  a l . [ 19 7 7 ) 

found flavobacteria i n  the o f fi c e  humidi f i er . Both immuno ­

globul ins and ant ibod ies  to F l avobac te rium and endotoxin 
were s l igh t ly e l evated in the s e  pat ients . 

Smi th and Mas s anari [ 1 9 7 7 ) report on 

several cases  o f  bacteremi a  among hosp i t a l  patients  who s e  

rooms were furni shed wi th unu sed humidi fiers . The b ac terium 

Ac inobac ter c a lcoac e t icus was i s o l a ted from the s tagnant 

wa ter in the humidi f i er uni t s . Al though the organi sm is a 

re latively mi ld pathogen , i t  was ab l e  to c au s e  i n fec t ion by 

entry into in travenous wounds . 

Techn i c al Approaches to Maintain ing 

Indoor Air Qual i ty Whi l e  Reduc ing 

I n f i l tra t i on 

There are s everal techn i c a l  approaches 

avai l ab l e  for preserv ing an accep tab l e  indoor air qua l i ty 

leve l while  a t  the s ame time reduc ing the in f i l trat ion o f  

cold o r  hot ou ts ide a i r . The firs t o f  the s e  invo lves the 
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use  o f  heat exchanging dev i c e s  in res iden t i a l  ven t i l a t i on 

systems . Out s i de a i r  i s  warmed or c oo l ed by exchange o f  

thermal ene rgy wi th the exhaus t  a i r  i n  the heat exchange r 

system . Thi s  proc e s s  reduc e s  the ene rgy needed to heat/cool 

the air be ing rep l aced , whi l e  at  the s ame t ime a l l owing 

adequate ven t i lat ion to occur . 

The sec ond approach involve s the use o f  

a i r  c l e aning equipment .  Such equipmen t reduces polluting 

sub s tanc es  a fter they have been rele ased to the a i r , the reby 

maintaining c oncentrat ion l evel s  in the res idenc e wi thin a 

s a fe range . Reduc t ion i s  usua l l y  accomp l i shed v i a  ab sorption 

in l i quids ( o ften wat er ) , ad sorpt ion on ac t ivated c arbon , 

c hemi c a l  reac t ion ( oxida t ion ) ,  or e l ec tros tatic  fi l te r . 

The th i rd approach involves reduc ing the 

p roduc t ion o f  pol lut ing sub s t ances at the i r  sourc e . Thi s  

approach s tre s s e s  e f fi c i ent de s ign , opera t ion and main­

tenanc e of equ ipmen t and app l i ances  so  that pol lutant 

produc tion ( which  is o ften inc reased due to poor maintenanc e )  

i s  minimized . 

A fourth approach invo lves the use o f  

sealants  and coat ings on bui lding mater i a l s  to prec lude o r  

reduc e radon and formaldehyde emana t ion i n t o  re s iden t i a l  

l iving space s .  Thi s  appro ach would minimize the l i ke l ihood 

o f  human t i s sue damage from the shor t - range alpha parti c l e s  

o f  radon dec ay . 

The first  approach invo lve s a s i gn i ficant 

mod i ficat ion to ex i s t ing re s iden t i a l  venti lat ion sys tems . 

I ts use would c on s t i tute a c hange in c onventional res iden­

t i a l  heat ing/c oo l ing des ign and p rac t i c e . The h igh c o s t  o f  

the retro fi t  work makes the f i rs t  approach imprac t i c a l  for a 

program such a s  the Res P rogram , exc ep t fo r overriding 
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c on s iderat ions o f  hea l th in c e rtain areas . A reduc t ion in 

indoor radon and daugh ter e l ement s  may b e  accomp l i shed by 

the removal of sm&l l dus t partic l e s  to whi c h  the daughter  

e lements  adhere by  an  e l e c tros tatic  a i r  c l eane r . In areas  

wi th poten t i a l  radon prob l ems , such an approach may be c o s t  

e ffec t ive . The third approach i s  prac t i c a l , but i t  i s  

l ike ly t o  be much l e s s  e f fec t ive than the f i r s t  two in 

preventing the bui ldup of po l lutant leve l s  in a bui lding 

wi th a low air exchange rate . The fourth approach in c omb i ­

nation wi th vent i l a t ion and f i l t rat ion presents promise  in 

the c ontro l  of radon and formaldehyde c oncentra t ions . 

The heal th e f fe c t s  a s soc iated wi th 

reduc ing the in f i l t rat ion rate are not we l l  unders tood . The 

numerous s tudi e s  c i ted in th i s  d i s cu s s ion o f  the poten t i a l  

prob l ems are part o f  the on - go ing e f fort  t o  deve lop a b e t t e r  

unde rstanding o f  the s e  he a l th e f fec t s . T o  the extent that 

reduc ing the i n f i l trat ion rate , in fac t , exacerbates indoor 

a i r  qua l i ty prob l ems , and the s e , in turn , produce adverse 

heal th e f fects , the ins t a l l a t ion of c aulking and wea ther ­

stripping , e tc . , c ould  create adverse hea l th e ffec t s . 

The extent o f  this  c ausal  e f fe c t  i s  no t known , however . 

Un t i l  such t ime a s  more conc lusive f indings are avai l ab l e , 

DOE has re frained from e s t ab l i shing spec i a l  pre c autions for 

use wi th weatherization mea sures instal l ed under the RCS 

Program . 

3 . 2 . 2 . 1 . 1 2 Ene rgy Conserving Prac t i c e s  

The energy- conserving prac t i c e s  inc luded i n  

the RCS Program were examined for poten t i a l  adverse hea l th 

and s a fe ty impac t s . None o f  the prac t i c e s  thems e lves con­

s t i tute a heal th or  safety hazard ; however ,  under c e rtain 

c i rcumstanc e s , the impl ementat ion of one of the prac t i c e s  

c ould lead to s a fe ty prob lems . 
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Each recommended prac t ice is des igned to 

re duce energy usage either by changing a human behavior 

pat tern or by the ins tallation of a low- co s t  ( les s than $20) 

hardware item des igned to reduce hous eho ld energy usage . 

Each mus t  be ab le to be ins talled or prac t iced independent ly 

of the sugge s ted energy cons ervat ion measure s .  The practices 

included in the Program are : 

• Changing the furnace and air condition­

ing fi lters 

• Installing a f low res tric tor in shower 

heads and faucets 

• In s talling low- flow shower heads and 

faucets 

• Sealing leaks in p ipes and duc t s  

• Setting back thermo s tats  in winter at 

night s  or when rooms are not in use 

• Reduc ing the thermo s tat s e t t ing in 

winter during the day 

• Setting up the thermo s tat in summer or 

turning it off when no one is home 

• Reduc ing the thermo s tat s e t t ing on water 

heaters 

• C lo s ing vent s , valve s and doors in 

infrequently used rooms . 

In addit ion , the s tate governors may des ignate for in clus ion 

in the s tate Plan other pract ices that meet the criteria 

des cr�bed above . DOE is also  cons ider ing add ing one other 
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prac t ice , furnace e f f i c i ency maintenance and adj u s tmen t . 

Th i s  prac t i c e  wou l d  requ i re e l iminat ion o f  the $ 2 0  l im i t  on 

the cost  o f  the prac t i c e s , and wou ld be accomp l i s hed through 

cont rac tors . 

None o f  the s e  prac t i c e s , when vo l unta r i l y  put 

into e f fect  by a res iden t i a l  customer and used in keep ing 

with common sense  and normal s a fe ty precau t ions , i s  l i ke ly 

to  cons t i tu te a h e a l th o r  s a fe ty hazard . Wi th one po s s ib l e  
excep t ion , none o f  them requ i re s  tha t t h e  cus tome r enter an 

area o f  the home or adj u s t  equ ipment that might cons t i tute  

an  unusual haza rd . None of  the  indirect  e f fec t s  is  l i kely 

to cons t i tute  a hazard to hea l th o r  s a fe ty . 

The one po s s ib l e  excep t ion i s  the recommenda ­

t ion tha t  l e aks i n  pipes  and duc t s  b e  s e a l ed . There are 

conc e ivab le  s c enarios in wh i ch an un informed homeowner could 

be inj ured in a t t emp t ing to imp l ement th i s  pra c t i c e . For 

example : 

• Many re s idences have a i r  cond i t ioning 

duc t s  that run over unprotec t ed c e i l ings . 

I n  a t temp t ing to reach such duc t s  to 

inspec t or s e a l  them , a cus tomer who 

does no t know that the cei l ing wi l l  no t 

suppo rt  h i s  we ight may s t ep on the 

c e i l ing and fa l l  through to the floor 

below . 

• A cus tomer who a t temp t s  to t i ghten , 

s o lder o r  p lug l eaks in hot wa ter o r  

s t eam heat ing p ipes  might be expo s ed t o  

burns and s c a l ding i f  he has  no t turned 

o f f the wa ter  or s t eam supp ly and per­

mi t t ed the  p ipe to cool  or if  he rapidly 

res to res  the  supp ly wi thou t tes t ing the 

rep a i r  f i rs t . 
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The se prac t i c e s  are commonp l ace  and wide ly recommended as 

ways of reduc ing energy l o s s . They are l i ke ly to be imp l e ­

mented by cus tomers  o r  c ontrac tors no t under the purview o f  

the P rogram ' s  comp l i anc e proc edure s ;  there fore , DOE has no 

d i re c t  means for en forc ing the normal s a fety p recautions 

assoc iated wi th the s e  prac t i c e s . None the l e s s , a means such 

as the Program Announcemen t migh t  be used to info rm res iden ­

tial  cus tomers  o f  the approp riate  safety precaut ions and the 

reasons for ob serving them . 

Any poten t i a l  heal th and safety hazards a s ­

soc i ated wi th S tate - propo s ed energy - c onserving prac t i c e s  

wi l l  be eva lua ted in conne c t ion wi th the revi ew o f  the S t ate 

Re s iden t i a l  Conservation S e rv i c e  P l an . 
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3 . 3  Impac t s  Poten t i a l ly A t t ributab l e  to the Ins t a l l a tion 

o f  Renewable Resource Measures 

3 . 3 . 1  Approach 

As d i s cus sed in s e c t ion 3 . 1 ,  renewabl e  re sourc e measures 

wi l l  be ana lyzed qua l i tative ly due to a l ack of a veri fiable 
e s t ima te of  marke t pene tration attributab l e  exc lus ively to 

the RCS component of the comprehens ive Nat ional Energy Ac t 

( NEA ) . I n  add i t i on to the analys i s  desc ribed in s e c t ion 

3 . 1 ,  DOE c ons idered ac t ive solar pene tration e s t imate s  

p repared f o r  DOE us ing the SPURR me thod ( an economic s imul a ­

t i on model deve loped for DOE b y  Mi tre Corporat ion ) .  The s e  

subs equent e s t imates  were based upon the cumu l a t ive impact  

of  the  NEA . Again , demand for so l ar ene rgy sys tems resu l t ing 

from the RC S Program cou ld not be spe c i fica l ly ident i fied . 

The cumul ative NEA e s t imates thus have no t been used as 

a quanti tative base for ana lys i s  of the e f fec ts  of the RCS 

componen t .  I t  also  appears that market p ene trat ions occur­

ring as  a resu l t  of  NEA programs may b e  pr imar i l y  a t t ribu­

tab l e  to tax c red i t s  rather than to spec i f i c  p rograms such 

as the RCS . DOE bel i eves that purchas e s  of renewab le 

re sourc e s  in t h e  fore seeab l e  fu ture wi l l  be influenced mo re 

by cost  c ons iderat ions and the avai l ab i l i ty of tax c red i t s  

than b y  serv i c e s  o f  the Program i t sel f .  

There are no veri fiable  pub l i shed market pene tration 

e s t imates for e i ther wind or pas s ive solar resource measure s . 
DOE sponso red work i s  underway , however ,  to deve lop such 

proj e c t ions for app l i c at ions o f  sma l l  wind ene rgy conversion 

sys tems [ Rockwe l l , May 1 9 7 9 ] and for pas s ive solar app l i c a ­

t i ons . 
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Because spe c i fi c  marke t penetra t i on e s t imates  are no t 

ava i l ab l e  for renewab l e  resourc e app l i c a tions s t imu la ted by 

the RCS Program , i t  was not po s s ible  to e s t imate the quan t i ­

tative national or  regional envi ronmental impac ts  c aused by 

the Program . 

In the abs enc e o f  quan t i fiab l e  data , DOE has  ana lyzed 

in forma tion available  through o ther Federal prog rams to 

suppo rt comme rc i a l ization o f  renewab l e  resourc e measures ( i n 

add i t ion to publ i c ly ava i l ab l e  l i te ra ture ) in order to 

prepare a thorough qua l i ta t ive evaluat ion o f  the impac t s  

po ten t i a l ly as soc i a ted wi th renewab l e  resource measures 

incorporated wi thin the RCS Program . 

DOE , in conj unc tion wi th the U . S .  Department o f  Hou sing 

and Urban Development ( HUD ) , the U . S .  Nat ional Ae ronau t i c s  

and Space Admin i s t ra t ion ( NASA ) , the U . S .  Department o f  

De fens e  ( DOD ) , the National Bureau o f  S tandard s ( NBS ) , and 

o ther Federal agenc i e s , has been invo lved in the demons tra ­

tion o f  solar  ene rgy for water heat ing and spac e heat ing and 

coo l ing s ince 1 9 7 5 . Unde r  the Na t ional Solar  Heat ing and 

Coo l ing Demons tra t i on Program , DOE i s  funding the instal l a ­

tion o f  over 900  solar  sys tems a f fe c t ing approxima tely 

1 1 , 500 res idential  un i t s [ DOE , Sep tember 1 9 7 8 ] and approx i ­

ma tely 2 7 0  c ommerc i a l  solar proj e c t s  [ DOE , January 197 9 ] . 

In add i t i on , ther� i s  a HUD/DOE ho t water ini t i a t ive invo lv­

ing ten s t ates  wh i c h  wi l l  a ffect  an an t i c ipa ted 10 , 0 0 0  

res idential  un i t s  [ HUD , March 2 8 , 1 9 7 7 ] .  

The evaluat ions and experienc e genera ted from the se 

demons trat ion programs have been taken into ac count in the 

fo l lowing ana lys i s . Proj e c t  experience informa tion wi l l  
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continue to b e  made ava i l ab l e  from exi s t ing p rograms pro ­

viding add i t ional data t o  b e  drawn upon i n  the admini s t ra t ion 

of th i s  P rogram . *  

3 . 3 . 2  Poten t i a l  Impac t s  

Renewab l e  resourc e measure s have potential  env i ron ­

mental  impacts  in fou r c at egories . The impac t categories  

inc lude : ( 1 )  a i r  qual i ty ;  ( 2 )  water  qual i ty ; ( 3 )  l and u s e  

and aesthe t i c  impac t s ; and ( 4 )  s t ruc tural or  o ther on - s i te 

impac t s . Tab l e  3 - 1 0  p rovides an overv i ew o f  the s e  envi ron ­

mental c oncern s , i den t i fies  the poten t i a l  impact  o f  the 

measures upon each c ategory , and iden t i fies  s tra tegi e s  to 

minimize or e l iminate  adverse poten t i a l  impac ts . More 

detai l ed analyses  of poten t i a l  s i te - spec i fic  impac t s  are s e t  

forth i n  S e c t ion 3 . 3 . 4  for the renewab l e  resourc e measure s . 

In c onnec t ion wi th the Program impl ementat ion , a l l  

approved p l ans , a s  prev i ously  desc ribed , mus t  b e  c onduc ted 

in con formanc e  wi th P rogram s t andards and S t ate and local  
c odes and ordinances . Each solar and wind appl i c a t ion mus t  

nec e s sari ly c omply w i th appl i c ab l e  envi ronment a l  l aws . In 

add i tion to the s e  exi s t ing l aws and regu l a t ions that form 
the b ackground for envi ronmen tal c omp l i ance , the P rogram 

contains spec i f ic  s t andards to insure that poten t i a l  r i sks 

to the natural and man -made env i ronments are minimized . 

On the b as i s  o f  pra c t i c a l  expe r i ence  w i th i t s  re s i ­

den tial solar demons trat ion program , HUD addre s s ed env i ron ­

men tal concern s  for pass ive and a c t ive s o l ar heat ing and 

cool ing systems through i t s  Intermedi ate  Minimum P roperty 

*This ana �ysis of the potentia� environmenta� impacts for renewab�e re­
source measures in the RCS Program is based upon information and data 
contained in previous environmenta� ana�yses� documents avai �ab�e 
in the �iterature addressing the environmenta � impacts of the renewab �e 
resource techno �ogies which may be inc �uded in the RCS Program� and 
information from other sources .  
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TABLE 3 - 10 . OVERVIEW OF POTENTIAL ENVIRONMENTAL 
CONCERNS OF RENEWABLE RESOURCE MEASURES 

Potential Environmental Concern 

I .  AIR QUALITY IMPACTS 

A .  Ac t ive Solar Sys tems 

1 .  Outgass ing Contamina­
t ion 

a .  Insulat ion 

b .  Fire Cond itions 

2 .  Manufac tur ing 

B .  Passive Solar Sys tems 

1 .  Degradation of Air 
Qual ity 

a .  High Humid ity 

b .  Mold and Fungus 
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S trategies to Minimize or 
Eliminate Potential Concerns 

Allow for proper atmospher ic d isper­
s ion . 

Use proper insulat ion , select ion o f  
mater ials ,  and pretreatment of  in­
sulat ion when applicab le . 

Coordinate star t-up time o f  system 
to closely follow ins tallat ion . 

Follow proper MPS f ire safety and 
mater ials standards . 

Adhere to local f ire ord inances . 

Utilize proper f iref ight ing equip­
ment . 

Enforcement of existing environmen­
tal laws pert inent to each industry 
where product ion increase is sig­
nif icant . 

Follow loca l / S tate build ing codes 
concerning vent ilation 

Use of fung icides and other clean­
ing materials ;  ventilation ( as 
per codes) . 



TABLE 3 - 1 0 . 

Potent ial Environmental Concern 

c .  Pollutant s ( CO ,  
Formaldehyde , 
Radon) 

C .  W ind Energy Convers ion 
Systems 

1 .  Manufacturing 

II . WATER QUALITY IMPACTS 

A. Act ive Solar Sys tems 

1 .  Potable Water Contami­
nat ion 

2 .  Contaminat ion Caused 
by Disposal of System 
Fluids 

3 .  Manufacturing 

( continued) 

Strategies to Minimize or 
Eliminate Potent ial Concerns 

Follow State codes re : vent ilation 

Enforcement of exist ing environmental 
laws pert inent to each industry 
where product ion increase is s ignif i­
cant . 

Use double-walled exchangers . 

Employ ef fect ive , non-toxic working/ 
storage fluids (stud ies on-go ing 
as noted in text ) . 

Adhere to MP S  equipment , systems , 
and materials standards . 

Use catch basins for dilut ion and 
hold ing of  toxic working flu ids . 

EPA regulates d isposal of  fluids 
and requires monitoring of  ground­
water near d isposal s ites . 

Utilize test results from studies 
on the impact of effect ive chemical 
load of sewage treatment plant 
e f ficiency . 

Monitor environmental effects on 
waterways and groundwater of low­
level contaminat ion via long-term 
data collect ion . 

Enforcement of exis t ing environ­
mental laws pert inent to each indus,­
try where product ion increase is 
s igni f icant . 
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TABLE 3 - 10 . ( cont inued) 

Po tential Environmental Concern 

B .  Passive Solar Systems 

1 .  Po table Water Con­
taminat ion 

2 .  Contamination Caused 
by Disposal of Sys tem 
Fluids 

3. Manufactur ing 

C .  Wind Energy Convers ion 
Systems 

1 .  Manufacturing 
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S trategies t o  Minimize or 
Eliminate Potent ial Concerns 

Employ ef fective , non-toxic working/ 
storage fluid - ( stud ies on-going) 

Use catch basins for dilut ion and 
holding of toxic working fluids . 

EPA regulates dispo sal of fluids 
and requires monitoring of ground­
water near d isposal sites . 

Ut ilize test resul t s  f rom studies 
on the impact of effective chemical 
load on sewage treatment plant 
eff ic iency - ( stud ies on-go ing) . 

Monitor environmental e f f e c t s  on 
waterways and groundwat er of low­
level contamina t ion via long- term 
data collec t ion . 

Use catch basins for d ilution and 
ho ld ing of toxic working fluid s .  

EPA regulates d isposal o f  fluids and 
requires monit oring of  groundwater 
near d isposal sites . 

Enforcement of ex isting env ironmental 
laws pert inent to each industry 
where product ion increase is sig­
nif icant . 

Enforcement of ex isting environmental 
laws pert inent to each indus t ry where 
product ion increase is signif icant . 
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Po tential Environmental Concern 

III . LAND USE & AESTHETIC IMPACTS 

A .  Act ive Solar Sys tems 

1 .  Zoning and Solar Access 

2 .  Aes the t ics of Design 

B .  Pas s ive Solar Systems 

1 .  Solar Access 

2 .  Aes thetics of Des ign 

C .  Wind Energy Conversion 
Syst ems 

1 .  S i t ing /Zoning of Wind 
S truc tures 

2 .  Electromagnetic Rad ia­
t ion Interf erence 

3 .  No ise 

4 .  Visual Disrup tion of  
Landscape 

IV . STRUCTURAL & OTHER ON-SITE 
IMPACTS 

A. Act ive Solar Systems 

1 .  Risk of Credible 
Acc idents 

( cont inued) 

S trateg ies to Minimize or 
Eliminate Potent ial Concerns 

Use local zoning and planning pro­
cedures . 

Use local zoning and p lanning pro­
cedure . 

Use shields to conceal structures . 

Use local zoning and planning pro­
cedures . 

Use local zoning and planning pro­
cedures , where applicable . 

Use local zoning and planning pro­
cedures . 

Not needed . 

S i t ing per local codes . Appropriate 
maintenance of systems . 

Use local zoning and planning pro­
cedures . 

Adhere to MP S  standards for load 
requirements ,  thermal s tress 
issues , and for hail , snow , 
wind and seismic loads . 

Adhere to local/ s tate build ing 
codes . 
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TABLE 3 - 10 .  

Po tential Environmental Concern 

b .  Glass Br eakage 

c .  Glare 

d .  Ma intenance, Instal­
lat ion and Design 

B .  Passive Solar Sys tems 

1 .  Risk of Cred ible 
Acc idents 

a .  Design Loads 

b .  Glass Breakage 

c .  Glare 

3 - 13 9  

( cont inued) 

S trategies to Minimize or 
Eliminate Potential Concerns 

Fence , screen or shelter collector 
sys tem from publ ic for safety and 
from possible vandalism . 

Use heat- tempered glaz ing and develop 
less hazardous non-glass glaz ings 
through research . 

Proper placement of collectors . 

Treat glare-caus ing surfaces with 
non-glossy coatings . 

Use proper designs for safe mainte­
nanc e and ins tallation , per MPS 
requirements . 

Provide a detailed ins tallation , 
operat ion and maintenance manual 
with each solar system ,  per MPS 
requirement s .  

Adhere to local / S tate build ing codes . 

Fenc e ,  screen or shelter collector 
sys tem from pub lic f or safety and 
f rom possible vandal ism . 

Use heat-tempered glaz ing and develop 
less hazardous non-glass glazings 
through res earch . 

Proper placement of collectors . 

Treat glare-caus ing surfaces with 
non-glossy coatings . 



TABLE 3 - 1 0 .  

Po tential Environmental Concern 

d .  Maintenance , Instal­
lat ion and Design 

c .  Wind Energy Convers ion 
System 

1 .  Risk of Cred ible 
Acc idents 

a. Blade Failure 

b .  Tower Failure 

c .  Maintenance ,  
Ins tallat ion and 
Des ign 

( cont inued) 

S trategies to Minimize or 
Eliminate Potential Concerns 

Use proper designs for saf e mainte­
nanc e and installat ion . 

Provide a detailed ins tallation , 
operation and maintenance procedure 
for each solar sys tem . 

Adhere to rule which establishes 
minimum dis tance of tower from 
structure . 

Adhere to rule which establishes 
minimum distance of tower from 
struc ture . 

Adhere to rule which requires 
certif icat ion by manufac turer or 
his designated representative that 
system is correctly installed , and 
inspection by local government . 

Provide a detailed ins tallation , 
operation and maintenance procedure 
for each installation . 
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Standards (MP S) for So lar Heating and Domestic  Ho t Water 

Sys tems [ HUD , 19 7 7  (a) ] . -;'r The environmental and safe ty 

cons iderat ions for s o lar heat ing and coo ling app lications 

have also been addres sed in a serie s  of Nat ional Bureau o f  

Standards (NBS ) and DOE reports and pub l ications [ DOE , 

December 1 ,  19 7 7 ; Waksman , September 1 9 7 8 ; Searcy , December 

1 9 7 8 ; DOE , September 1 9 7 8 ; DOE , April  1 9 7 9 (b) ] .  The cri teria , 

s tandards , and cons iderat ions referenced above were deve loped 

to p rovide specific guidel ines for technical perfo rmance for 

use by s o lar des igner s , manufac turer s , and builders ; and to 

provide a bas i s  for the continuing development of definit ive 

p erformance s tandards and cri teria as solar energy tech­

no logies mature . The Program requires s o lar domestic  ho t 

water heater s and ac tive s o lar space heating s y s tems to be 

cons truc ted and ins talled in comp liance with the HUD Inter ­

mediate Minimum Proper ty Standards  Supplement [ HUD , 1 9 7 7  (a) ] . "k-;'r 

DOE i s  develop ing s tandards for thermo s iphon hot water 

heaters and s olar swimming pool heaters . 

To the greate s t  extent pos s ible , the MP S and s o lar 

supplement s are based upon current s tate - of - the - art pract ices 

and on nat ional ly recognized s tandards and model codes . The 

origins o f  the specific provis ions o f  the MPS are ident ified 

wi thin the HPS i t s el f .  There are no known s ignif icant 

controvers ie s  regarding the effect ivenes s  of the MPS in 

protec t ing pub l ic health.  Controvers ies do exi s t ,  however , 

regarding alleged po tent ially overstringent requirement s  in 

s ome areas (e . g . , co s t s  as sociated wi th documentation and 

te s ting ; and co s t s  a s s ociated wi th providing protect ion 

equivalent to that provided by the use of doub le wall heat 

exchangers ) . 
*The Minimum Property Standards (MPS) were deve loped to provide a sound 

technical basis for the planning and design of housing under nwnerous 
programs of the Department of Housing and Urban Deve lopment (HUD) . The 
"Intermediate Minimum Property Standards for Solar Heating and Domestic 
Hot Water Systems" were prepared as a supp lement to the MPS and deal 
with aspects of planning and design that are different from conventional 
housing by reason of the so lar system under consideration. 

* *The so laP supp lements are aurrently being reviewed by HUD . At such time 
as supplements are revised, DOE will consider the effects of any revisions 
upon the Res Program. 
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DOE has d e termined that s t andards for pas s iv e  solar 

measures are no t nec e s s ary . *  Pas s ive measures are e s s en ­

t i a l ly des i gn e l ement s  o f  a bui l d ing s truc ture , and , i n  many 

cases , c ou l d  employ s tandard bui ld ing material s and p rac t i c e s . 

Thi s  i s  e sp e c i a l ly true for poten t i a l  ret ro f i t  app l i c at ions 
sought by the RCS P rogram . Comp l i ance  w i th S tate and loc a l  

codes and o rd inance s  should minimiz e  any poten t i a l  adverse 

impac t s  assoc i ated w i th ins t a l l a t ion of pas s ive solar mea ­

sure s . I t  i s  be l i eved that period i c  c l ean ing o f  res ident i al 

pass ive systems and ven t i l a t ion wi l l  mi t i gate poten t i a l  

probl ems . The s e  matters are di scussed further i n  thi s 

chapter . 

Thermo s i phon water heaters are so l ar energy sys tems 

which have many of the techn i c a l  attribu t e s  o f  bo th act ive 

and pas s ive sys t ems . The t he rmos ip hon emp l oy s  many com­

ponents common to a c onvent i onal ac t ive so l ar hot water and 

spac e heat ing sys tem ( e . g . , c onvent ional c o l l e c tors ) .  
However ,  the thermos iphon i s  conceptua l l y  very s imi l ar to a 

pass ive solar heat ing sy s t em in t hat  heat tran s fer i s  accom­

p l i shed by convec t ion rather than by pumps o r  fans . 

In the worst  case , po ten t i a l  impac t s  are l i ke ly to b e  

s imi l ar t o  tho s e  d i s cus sed under s i t e - sp e c i f i c  a i r  qua l i ty 

impac ts ( outgass ing ) for a c t ive solar sys t ems . However , 

because thermo s iphon sys t ems do not u s e  air  as a heat t ran s ­

fer medium , radon i s  no t cons idered t o  b e  a poten t i a l  p rob l em .  

Because thermos iphon systems do not u t i l i z e  i nh i b i tors o r  

an t i freeze , contaminat ion o f  potab l e  water o r  ground water 

i s  only a very remote pos s ib i l i ty . 

*Passive solar space heating and cooling systems present special prob­
lems . First� it is a deve loping techno logy whose growth could be 
inhibited by premature Federal Standards� especial ly those increasing 
costs unnecessarily. In addition� the numerous passive solar devices 
vary greatly in cost� heating/coo ling output� and method of instal la­
tion and use . These factors mitigate against prescribing any standard 
for installation or materials for passive systems at this time . 
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Swimming pool heaters vary wide ly in the ir phys ical 

properties , and can be divided into two types : those  o f  

s imp l e , low- technology cons truct ion , and tho se employing 

flat p late col lectors . The s imp le unit s , typ ically , can be 

ins talled by the consumer . DOE ' s  ongo ing a s s e s sment o f  

the se s imp le units  has no t demons trated a need for s tandards 

to protect consumer health or safety . Thus , DOE has deter­

mined that no s tandards are neces s ary for thi s  c la s s  of 

swimming pool heaters . 

DOE is develop ing s tandards for pool heaters emp loy ing 

f lat p late col lectors or utilizing a non-potab le heat­

trans fer fluid . One op tion would be to require them to be 

ins talled in conformance with the HUD Intermediate Minimum 

Property Standards [ HUD , 19 7 7 (a) ] .  The se heaters rep ­

res ent a smal l  por t ion of  the current sales o f  s o lar pool 

heat ing sys tems . Addi t iona l ly , these heaters  emp loy com­

ponent s that are very s imi lar (o ften ordered from the same 

supp l iers ) to the component s ut i l ized in s o lar hot water 

heat ing uni t s  and act ive hydronic space heat ing sys tems . 

Thus , in the wor s t  cas e , these heaters wi l l  demons trate the 

same environmental character i s t i c s  as the o ther active s o lar 

sys tems . 

Le s s  dat a  exi s t s  on res idential app licat ions o f  Wind 

Energy Convers ion Sys tems (WECS) than solar active and 

pas s ive techno logies . No Federal s t andard analogous to the 

HUD /MPS current ly exi s t s  for WECS . 
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3 . 3 . 3  Nat ional/Regional Impac t s  

3 . 3 . 3 . 1  Po l lutant Emi s s ion Inc reases 

An a s s e s sment of the Res Program us ing an Inpu t/ 

Outpu t Model indicates  that the manu fac ture o f  ac t ive solar  

measures wi l l  requi re the  inc reased u t i l izat ion of  re sourc e s  

inc lud ing : . aluminum , c oppe r , glass , steel  and fib ergl a s s  

( gl a s s  reinforced p l a s t i c ) [ Sc i ence App l i c a t ions , Inc . , 

S eptembe r  1 9 7 8 ] . 

App l ic a t ions o f  p a s s ive sol ar systems wi l l  resul t 

in some inc reased use  o f  variou s  bu i l ding material s ,  such a s  

g l a s s , bric k ,  and insu l a t ion . Mater i a l s  u s e d  in t h e  manu ­

fac turing o f  wind ene rgy c onvers ion sys tems inc lude fiber­

glas s , aluminum , copper and s te e l . 

Ai rborne and waterborne pol lut ion emi s s ions a s s o ­

c i ated wi th the ex t rac t i on and p reparat i on o f  the s e  mat e r i a l s  

and the i r  sub s equent fab r i c a t ion into renewab l e  re sourc e 
measures may inc rease due to the app l i c a t ions resul t ing from 

the Res P rogram . The envi ronmental  i s sues  a s soc i a ted w i th 

the ext rac t ion and manu fac turing o f  thes e  mate r i a l s  has been 

a s s e s sed in Sec t ion 3 . 2 . 1 . 1 .  However , the s a l e s  o f  renewab l e  

resource measures d i rec t ly a t t r ibutab l e  t o  the Res Program 
wi l l  probab ly be relatively sma l l  bec ause o f  the i r  present 

re lat ively h i gh in i t i al c o s t s  and re l a t ively long paybac k 

periods . Moreover ,  because the produc t ion o f  renewab l e  

resource mea sures i s  expec ted t o  b e  di spersed ac ro s s  the 

Uni ted S tates , DOE ant i c ipates a minimal impac t upon emi s s ion 
of air po l lutan t s . 
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3 . 3 . 3 . 2  P o l l utant Emi s s ion Reduc t ions 

The reduc t ion in ene rgy derived from conven tional 

sourc e s  wi l l  resu l t  in a reduc ti on in emi s s ions a s s o c i a ted 

wi th the s ourc e s . Because  e l e c t r i c  res i s tance spac e and 

water  heat ing i s  re l a t ively mo re expens ive , on a national  

s c a l e , i t  i s  a s s umed tha t hous eho lds us ing the se  fo rms o f  

heat ing wi l l  b e  more l i kely to ut i l i z e  renewab l e  re sourc e s  

than hous eho lds  re lying o n  o i l  o r  gas fo r the s e  purposes . 

There fore , the pol lutants  who s e  emi s s i ons would mo s t  l ike ly 

be reduced are tho s e  produced from burning o f  fo s s i l  fue l s  

i n  e l ec t r i c  powe r p l ants . 

Care mus t  be taken no t to ove rempha s i z e  the bene­

fi t s  rea l i z ed from the sub s t i tution of renewab l e  re sources 

for convent ional fue l s . The d i sp l acement wi l l  a f fe c t  pri ­

mar i ly the quan t i ty o f  fue l c onsumed . Because  the total  

energy expe c t ed to be d i s p l aced by renewab l e  resourc es  

measure s as a re su l t  of  the Res Program i s  smal l ,  the  bene ­

f i t s  resu l t ing from reduced emi s s ions wi l l  a l so be sma l l . 

3 . 3 . 3 . 3  Net  P o l lut ion Impac t 

The ReS P rogram wi l l  probab ly resu l t  in  a reduc t ion 

in po l lutants  from convent ional ene rgy use  ( p rimari ly e l ec ­

t r i c  produc t i on ) and an inc rease in po l lutants assoc i a ted 

wi th the manu fac ture of the renewab le  re source equipment . 

Bec aus e o f  the l ac k  o f  quanti tat ive data , no quan t i t a t ive 

es t ima tes o f  po l lutant inc reas es  or decreas es  are po s s ib l e . 

Net impac ts  resu l t ing from the ins t a l l a tion o f  renewab le  

resource measures wi thin the  Res P rogram wi l l  be  minor 

bec ause of the re l a t ive ly sma l l  change s in e l e c t ric i ty 

produc t ion and manu fac turing occur �ing as a resu l t  o f  the 

f rogram . 
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3 . 3 . 4 S i t e - Spec i fi c  Impa c t s  

As previously d i s cu s s ed , veri fiab l e  data conc erning the 

degree of poten t i al s i te - spec i f i c  impac ts  assoc i a ted w i th 

the ins ta l l at ion o f  spec i f ic  renewab l e  resourc e measures are 
not avai l ab l e  to the extent nec e s sary to perform a quan t i ­

tat ive analys i s  o f  impac t s . Qual i ta t ive research [ HUD , 

1 9 7 7 ( a ) ; DOE , December 1 ,  1 9 7 7 ; Waksman , September 1 9 7 8 ; 
Searcy , December 1 9 7 8 ; DOE , September 19 7 8 ; DOE , Apr i l  

1979 ( b ) ] data are ava i l ab l e  t o  a s s e s s  poten t i a l  s i te ­

spec i fi c  impac ts . 

In every case  where DOE could not defini t ively c onc lude 

that an impac t would not exi s t , analys i s  o f  the potential  

concern i s  p re sented on  a wors t case  bas i s . M i t igat ing 
measures to minimize or e l iminate poten t i a l  impac ts  are 

discus s ed in relat ion to each measure . 

In the c a s e  where the s t andards and cri teria  are 

imposed but not e f fec t ive ly enforced , however ,  adve rse 

impac ts  c ould oc cur at  a l evel  somewhere between the de s ­

cribed wors t  c a se and the minimal l eve l c ontemp l ated under 

ful l  comp l i anc e w i th the rul e . 

3 . 3 . 4 . 1  Ai r Qua l i ty 

Co l le c tor ou tga s s i ng due to overheat  or  bui lding 

fire i s  o f  c oncern , as are the ven t i l at i on reduc t ions mo t i ­

vated by reduc ing heat losses . Program s tandards and S tate 

and local codes are directed toward mi t igat ing the s e  concern s . 

3 - 146 



3 . 3 . 4 . 1 . 1  Ac t ive S o l ar Sys t ems 

Outgas s i ng 

I f  so l ar c o l l e c to rs ove rhe at due to 

s t agnat ion condi t i ons ( that i s , expo sure to the sun wi thou t 

heat remova l  via  heat trans fe r  fluid c i rculat ion , c aused , 

fo r examp l e , by the un l i ke ly fa i lure o f  the pump or a valve ) ,  

organic  c hemi c a l  compounds wh ich are o ften pre sen t  in the 

insulat ion ma ter i a l s , or  resu l t  from the i r  degradat i on , may 

be discharged . Th i s  phenomenon i s  known as " o u tgass ing . "  

I t s  Occurrenc e i s  o ften ev idenced by a thin fi lm ( coat ing ) 

o f  condensab l e  p roduc t s  on the co l l e c tor g l az ing . Mo s t  

fume s re leased du ring outga s s ing are s imp l e  s tarche s that 

are used as b inde rs fo r many inorganic  insu l a t ion ma teri a l s  

( e . g . , fiberglass ) .  Ou tga s s ing impac ts are minimized due to 

con t a inment wi thin the co l l e c tor un i t  or , if vented , due to 

rapid atmosphe ric d i l u tion and the di spe rsed locati ons o f  

c o l l e c tors . These  outgassed fumes c an be  minimi zed through 

des ign and opera t i on proc edures di scussed l a ter in this  

s e c t ion . DOE does  no t be l i eve that  fumes from ou tgass ing 

during s tagnat ion pe riods cons t i tute  a s ign i fi c an t  he a l th 

prob l em . Actual field  experienc e has shown that fume s from 

outgass ing du ring s t agnat ion pe riods rare ly pose a hea l th 

hazard [ DOE , Decembe r  1 ,  1 9 7 7 ] .  

In an ex t reme case  o f  co l l e c tor ove r ­

temperature condi t i ons , a f i re may oc cur . Thi s  may O c cur 

through fi re invo lvemen t of ano ther portion of the bui lding . . 

In such cond i t ions , seve ral high ly toxic  fire ga ses  inc lud ing 

ammon i a , carbon monoxide , hydrogen chlo ride , hydrogen cyanide , 

and hydrogen sul fide may be re l eased in add i t ion to normal 
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fire gas e s  from bui lding ma terial s .  The s e  gas e s  would b e  

the f i re p roduc t s  o f  the h e a t  t ran s fe r  fluid , p l a s t i c  caulk­

ing or  gl az ing material s ,  and ure thane insul at ion u sed in  

the c o l l e c tor con s truc t ion [ Nat ional F i re Protec t ion Assoc i a -

t ion , January 1 9 7 6 ] .  

A severe fire may produc e suffi c i ent 

quan t i t i e s  of the se hazardous ga s e s  to re sul t in add i t i onal 

j eopardy to the hea l th and sa fety of bui lding occupan t s  and 

fire fight ers . As in any extreme fire c ond i t ion , the en t i re 

bui lding s t ruc ture would pose a s a fety threat to f i re figh t ­

e r s  and oc cupants . As i n  the fire involvement o f  any bui l d ­

ing , f i re figh ters may have t o  use  s e l f - c ontained oxygen 

equ ipment . I t  i s  expected that p ersons in the general area 

wi l l  avoid po tential  fume and fire dange rs by re sponding 

promp t ly to a larms and evacuat ing the immed i a te v i c i n i ty o f  

the bui ld ing . 

To further evaluate the combus t ion/ 

outga s s ing i s sue , DOE has funded ongo ing research into such 

matters a s : iden t i ficat ion of component s  of comp l ex combus­

t i on/degradation b reakdown s ; tox i c i ty sc reening and short ­

term toxico logi c a l  tes ting o f  combus t ion materia l s ; and 

e s t ima tes  o f  the transport and d i spers ion behavior of point 

sourc e combu s t ion produc ts  [ S earcy , Dec ember 1 97 8 ; DOE , 

S ep t embe r  1 97 8 ; DOE , Apr i l  1 97 9 ( b ) ] .  Sub s tant ive resul t s  

wi l l  be avai l ab l e  in s everal years . A s  add i t ional informa­

t ion is forthcoming , Program standards w i l l  b e  revi ewed . 

The current s tate o f  knowledge wi th 

re spe c t  to ac tive sys tem combus t ib i l i ty and toxi c i ty c an b e  

summarized thu s : 
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" . . .  in recent years c ons iderab l e  research has 
b een c onduc ted on produc ts  fo rmed by c ombu s ­
t i on from a var i e ty o f  ( solar  sy s tem ) mate­
rial s .  The s e  s tud i e s  have no t iden t i f ied any 
s i gn i ficantly  hazardous ma teria l s . Some 
c on fi rmatory s tud i e s  are pre s en t ly underway . 
Add i t ional ly , a recent s tudy us ing atmospheric 
d i spersion mode l s  ind i c ate  that human exposure 
v i a  a tmospheric  transport wou ld be ins igni fi ­
c ant . "  [ DOE , Septembe r  1 9 7 8 ] 

Radon* 

Some solar space heat ing sys tems use  rocks as 

the s torage medium for solar - c o l l ec ted thermal ene rgy . 

Typ i c a l ly , for the s e  sys tems , a i r  i s  heated in  solar  collec ­

tors . Then the heated a i r  i s  pas s ed through a bed o f  roc ks , 

to wh ich  the solar thermal energy i s  trans fe rred . Heat ing 

o f  the res i dence i s  ob tained by pass ing a i r  ac ro s s  the 

heated rocks , draw ing o f f  the s tored thermal energy from the 

roc ks , and venting the hea ted a i r  into the residenc e . 

Th i s  type o f  solar space heat ing system may 

create poten t i al prob l ems o f  radon exposure to the oc cupants 

of the residenc e . As d i scussed in  s e c t i on 3 . 2 . 2 . 1 . 1 1 ,  

unu sua l l y  h igh l eve l s  o f  radon are released by some types o f  

roc ks . Should such rocks be used a s  the heat s torage 

medium , the solar  space heating sys tem c ould  draw radon and 

i ts daughter produc ts  into the res idenc e . And u s e  o f  roc ks 

wi th l e s s e r  l eve l s  of radon release  c ould poten t i a l ly c ause 

high radon c oncentra t ions i f  outdoor air exchange ra tes are 

low , whi c h  i s  typ i c a l  of sol ar-heated home s . 

*Se e s e c t i o n  3 . 2 . 2 . 1 . 1 1 for a di s cu s s i on o f  t h e  g e n e ric b a c k ­
g r ound o f  t h e  imp l i c a t i o ns o f  rado n i n  t h e  i ndo o r  a i r .  
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The poten t i a l  heal th prob l ems that c ould be 

c aused by thi s  exposure to radon would be analogou s  to those  

d i s cus sed in  s e c ti on 3 . 2 . 2 . 1 . 1 1 s ince the exposure phenomena 

would be the s ame as for the conserva t ion measure s . The 
extent o f  the he a l th prob l ems poten t i a l ly c aused by the 

solar app l i c a t ion could di f fe r , however , and this  matter  i s  

under ac t ive inve s t iga t ion . 

A prel iminary and c on s ervative wo rs t - c as e  

e s t imate o f  the cont ribut ion o f  roc k  s torage to Rn2 2 2  conc en­

trat ion l eve l s  in  a sol ar- heated hous e  has been made . A 

s imp l e  mode l whi c h  account s  for radioac t ive dec ay o f  the 

Rn222  , a i r  change rate , outdoor l evel and the roc k  source 

was appl ied to an 1 80 0 - ft2 house u t i l i z ing e i ther a nominal 

20 x 1 0 3 or  l arger 60 x 1 0 3 Ibs  of rocks . For a uranium 

concentrat ion o f  1 0  ppm in 20 x 1 0 3 Ibs  or  3 ppm in  60 x 
1 0 3 Ibs , and a i r  c hange rate o f  0 . 2  per  hour wi l l  lead to 
about 3 P c i  o f  Rn2 2 2  ( 0 . 03 WL* as suming equ i l ib r ium wi th 
Rn222  da�ghters ) i n  less  than a day . No  o ther sourc e s  of  

radon are acc ounted fo r in  th i s  e s t imate . Thi s  l evel  o f  

radon would exc eed the pre l iminary S tate s t andards d i scussed 

in sec t ion 3 . 2 . 2 . 1 . 1 1 .  

DOE i s  cont inuing i t s  examina t i on o f  the 

problems a s soc i ated w i th the u s e  o f  rock s torage for so l ar 

heat ing . Al terna t ives to the present roc k s torage me thods 

are a l so being explored , as we l l  as fea s i b l e  ways to minimize 

any poten t i a l  probl ems c re ated by solar roc k  s torage systems . 

*A Wo r k ing L e v e L ( WL )  i s  defi n e d  a s  b e i n g  " t h e  u n i t e q ua t i n g  
w i t h  a c o n c e n tra t i o n  o f  decay p ro duc t s  of radon 5 i n  o n e  L i t e r  
o f  a i r  wh i c h  r e s u L t s  �n  t h e  re L e a s e  o f  1 . 3 x 1 0  Me V o f  a Lp ha 
e n e rgy " 
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Microorganisms * 

Addit ional potential air quality impac t s  

as sociated with act ive s o lar heat ing and cool ing systems 

concern the format ion of microorgani sms . The prob lem i s  

germane to re s ident ial heat ing systems in general , and s o lar 

heating systems emp loying rock s torage in part icular . 

Al though it has been es tablished that airborne pathogens can 

grow in home heating and air- conditioning sys tems , two 

is sues  need further inve s t igat ion in order to bet ter under­

s tand the phenomena and relate the problems posed here in 

terms of res i dent ial heating and cooling sys tems , in general , 

to s olar space heat ing systems employing rock s torage . 

• The microenvironmental condi tions re­

quired for more serious airborne patho ­

gens than thermoac tinomycetes to grow 

• The microenvironment of rock-based heat 

s torage sys tems , in terms o f  the vari­

ab les which affect microbial growth 

Conditions Required for Growth 

Knowledge of the autoecology o f  medically 

s ignificant bacteria , act inomycetes , fungi ,  and viruses is 

nece s s ary to determine ranges of conditions under which 

growth is like ly to occur in heat s t orage systems . Par­

ameters which need to be unders t ood include temperature , 

humidity , pH , types of phys ical sub s trates  on which the 

organisms are known to live , nutrient requirement s ,  and 

*Se e s e c t i on 3 . 2 . 2 . 1 . 1 1  for a di s c u s s i o n of t h e  typ e s  of m i c r o ­
o rgan i sms a n d  t h e  g e n e r i c  bac kground a n d  imp l i c a t i on of t h e s e  
m i croorgani sm s i n  r e s i d en t i a l a i r  hand l i ng s y s t e m s . 
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whether the o rgan i sms are aerob i c , anaerob i c , o r  facu l tatively 

anaerob i c . Ranges of growth rates under di f ferent con ­

di tions should b e  asc ertained . Toxins produced by the 

organ i sms should be ident i fi ed . F inal ly , the v i ab i l i ty o f  

the s e  organ i sms , inc luding spore s , in the a i r  should b e  

t aken into account . 

Charac terizat ion o f  S torage Sys tem Envi ronment 

The mic roenvi ronment of  a rock-based heat ing 

sys tem needs to be more fu l ly unders tood in order to gauge 

i t s  suitab i l i ty as a b reeding s i te for pathogens o f  intere s t . 

Importan t  var i ab l e s  include : 

• Ai r and surface temperature s 

• Surface mo i s ture ( dens i ty , pH , chem i c a l  

c ompo s i t ion )  

• Chemical  compos i t ion o f  the roc k  surface 

• Ava i l ab i l i ty o f  nutrients 

• Loc a l  humidi ty 

• Presence o f  c ompe t i tor and predator 

o rgan i sms . 

Mi t igating Measures 

Po ten tial  dangers of outga s s ing from solar 

c o l l e c tors c an be preven ted by proper sy s t em des i gn and 

material s s e l e c t ion . Thi s  involves the selec t ion o f  insula­

t i on materi a l s  wh i ch wi l l  exhib i t  thermal and chemi cal  
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s t ab i l i ty a t  maximum c o l lec to r  temperature s  a s  me asured 

during s tagnant or "no- flow" cond i t ions . In addi tion , 

c ertain types o f  insul ation may be pre treated be fore be ing 

ins tal led in c o l lec to rs . Thi s  pre treatment invo lves the 

heat ing o f  the insulation to expel vol a t i l e  ma terial s .  The 

upper temperature l imi t for f i re res i s tance o f  fiberglass  

insulation wi th organ i c  binders may a l s o  be somewhat in­

c reased as a resu l t  o f  such pre t rea tment . 

The Na t ional Solar  Hea t i ng and Coo l ing Demon ­

s t rat ion P rogram experience re i n forc e s  the conc lus i on tha t 

the p roblem o f  po ten t i a l  outgass ing can be deal t  wi th by 

us ing appropriate  proc edures . Procedures recommended by the 

Proj e c t  Experi enc e Handbook [ DOE , DOE/CS - 0 045/D ] inc lude : 

• Ensuring that c o l lec tor s t ruc tures can 

wi ths tand s tagnat ion temperatures when a 

bui ld ing i s  not in use  due to power 

fa i lure , lack o f  occupancy , or  c onstruc ­

t ion ac t iv i t i e s ; 

• Chec king prior to operat ion for ou t ­

gas s ing o f  inorgan i c  mate r i a l s  fogging 

c o l lec tor glaz ing ; 

• I f  nec e s sary , pro tec t ing col l e c tors 

against  high s t agnat i on temperatures 

whi ch may occur fo l l owing i n s t a l l at ion 

but be fo re s tartup . To minimize pos ­

s ib l e  s tagnat i on damage , schedu l ing 

installat i on to occur sho r t l y  be fore 

sys tem turn - on ; 
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• Evaluat ing insulat ion for col l e c tors to 

ensure that i t  w i l l  be free from swe l l ­

ing during s tagnant c ond i t i on s ; and , 

• Choo s ing a col l e c tor w i th an absorber 

p l ate coat ing sui tab l e  to w i ths tand p ro ­

t rac ted s tagnat ion c ond i t ions . 

Correct l abel ing o f  sys tem mater i a l s and 

s t r i c t  adherenc e to manu fac turers ' i n s ta l l a t ion gu i de l ine s 

wi l l  help a s sure the succ e s s  o f  thi s  approach . When the se  

ac tions are  taken , the  l ike l ihood o f  adverse imp ac t s  due to 
outga s s ing should be minimiz ed . The s i t e - spec i fi c  and 

d i spersed nature o f  this  Program wi l l  further d imini sh 

potent i a l  outga s s ing prob l ems . 

The Program re l i e s  upon ma teri a l s , des ign , 

and insta l l at ion s tandards gove rn ing act ive so l ar space and 

water heating sys tems that w i l l  keep to an insign i f i c an t  

level poten t i a l  a i r  qual i ty imp ac t s  ari s ing from the use  o f  

ac t ive solar sys tems ins tal led under the RCS Program gui danc e .  

These  s t andards cover de s i gn , insu l at ion , ins ta l l a t ion , 

insul at ion ma teri a l s , and sys tems te s t ing [ HUD , 1 9 7 7 ( d ) ] .  

Al ternat ive s for mit igat ing radon conc entra ­

t ions in indoor a i r  are d i scus sed in Sec t ion 3 . 2 . 2 . 1 . 1 1 .  

The use o f  rock s torage for s o l ar heated home s shou ld inc lude 

s im i l ar cons iderat ions . S everal o ther a l t ernat ives  exi s t  
for c ontro l l ing indoor radon leve l s , but the i r  e ff i cacy has 

no t been eva luated . The s e  wou ld inc lude coat ings on s torage 

rock to reduc e radon emanation , f i l t ers in the a i r  c i rcula­

tion sys tem through the s torage , and use  of  materia l s  other 

than natural s tone for a heat s torage medium . 
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Con trol Me thods 

I f  b i olog i c a l  growth in rock- based heat 

s torage sys tems is de termined to pose a he a l th prob l em , then 

one op t i on wou ld be to implement control measure s . Cont ro l 

s trategies  could inc lude app l ic a t i on o f  m i c rob i c i des and/or 

fungi c ide s , treat ing the roc ks to make nu trien t s  unava i l ab l e , 

sys tem des ign changes to increase or dec rease ai r flow and 

c ondensat i on , spec i fi c a tion o f  operat ing parame ters to 

minimize growth , and use o f  a i r  c l eaning dev i c e s  such as 

f i l ters . S ide e f fe c t s  from use  o f  any part i cular con t ro l  

technique should , o f  c ourse , b e  i den t i f i ed . Ce rtain measures 

to minimize mi crob i o logi cal  heal th ri sks , such as ai r in fi l ­

trat i on , could a l so serve to minimize rel ease  o f  radon into 

the re s idenc e . 

Long - range s tudi e s  are cont inuing to examine 

further the poten t i a l  envi ronmen tal e ffec t s o f  m i c roo rgan i sms 

on ai r qual i ty in l iving spaces  [ DOE , June 1 9 7 9 ] . The HUD 

MPS , wh ich the Program requ i re s  fo r ac t ive sys tems , requi re 

that c omponents and mater i a l s  used in  solar hea t ing , cool ing , 

and ho t wa ter sys tems sha l l  not promo te the growth o f  fungi , 

mo lds , or  m i l dew [ MPS  S e c t i on S - 600 - 6 . 7 ] . 

3 . 3 . 4 . 1 . 2  Pas s ive So l ar Sys tems 

There are s everal poten t i a l  adverse ai r 

qua l i ty impac ts whi c h  could oc cur as a resu l t  o f  a pass ive 

solar  re tro fi t .  Bui l dings mod i f i ed to c ap ture and s tore 

solar  heat tend to b e  better  sea led and c an there fore 

poten t i a l ly s u f fe r  from degradat ion o f  interior a i r  qual i ty .  

The poten t i al heal th e f fe c t s  assoc i a ted w i th t ightening the 

s e a l i ng of a bu i ld ing ( o r  reducing the a i r  exchange rate ) 

are d i scussed in Sec t ion 3 . 2 . 2 . 1 . 1 1 .  
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There are a l s o  poten t i a l  adverse heal th 

e f fec t s  as soc i ated wi th the formation o f  molds and fungi in 

some pass ive systems . Spore s  o f  fungi are a maj or a l l ergeni c  

po l lutant . Mo ld and fungi c ould  di sperse into the atmo sphere 

wi thin the bui lding . The s e  poten t i a l  hea l th e f fects  c an be 

minimized , however , by normal hou s ehold c l eaning and vent i -

l a t i on . 

3 . 3 . 4 . 1 . 3  Wind Energy Convers ion Sys tems 

(WECS ) 

Wind energy dev i c e s  encompass equipment u s ing 

wind energy to produce  ene rgy in any form for personal 

res iden t i a l  purpo s e s . Because o f  the re l a t ively smal l ,  

divers i f i ed na ture o f  the s e  devi c e s , they are not expec ted 

to impact  air qual i ty in any ma terial  manner . 

3 . 3 . 4 . 2  Water Qua l i ty 

Ac t ive or pas s ive solar sys tems that u t i l i ze an 

ant i freeze might have the po ten t i a l  to impac t water qua l i ty . 

The s e  potent i a l s  arise  from four cas e s : 

• Improper ins t al l a t ion resu l t ing in l eaks 

• Fluid sp i l l s  dur ing ins tal l a t ion and main ­

t enance  

• Improper d i sposal  o f  fluid , and 

• Damage resul t ing from freez ing . 
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Poten t i al prob lems invo lving pass ive systems us ing 

fluids to s tore heat are cons ide red to be insigni fi cant be ­

c ause the s e  sys tems are not an t i c ipated to be bui l t  as a 

re sul t o f  the RCS Program . Th i s  i s  because such sys tems are 

more expens ive than o the r pass ive techn i ques and because the 
addi t ion o f  water s torage requires  mod i fi c a tions wh ich ra ise  

sys tem costs  to such leve l s  that homeowners ac t ing under the 

RCS Program woul d  be expec ted to choo se other me thods o f  

ene rgy conservat ion . 

3 . 3 . 4 . 2 . 1  Ac t ive Solar  Sys tems 

Contamination of Potab le  Water Supply 

A primary c oncern in  solar  sys tem des ign 

i s  to avo �d or  e l iminate po ten t i a l  heal th impac t s  related to 

heat ing p� tab l e  water ( drinkab l e  wa ter ) .  The heat trans fer 

fluids themse lves ( e . g . , glyc o l  fluids ) or , in a water-based 

sys tem , the various addi t ives u s ed as corro s ion inhibi tors , 

pH c ontro l lers , freeze pro tec tants , and bac ter i c i de s , could 

poten t i a l ly contaminate water supp l ies  and pose a health  

hazard i f  proper precaut ions are  no t fo l lowed . DOE has 

sponsored res earch to determine how a po tab l e  water sys tem 

c ou l d  be con taminated by a heat tran s fer fluid and to de ter­

mine the tox i c  charac te r i s t i c s  o f  various typ i c a l  heat 

trans fe r  fluid s . In addi t ion , res e arch and development 

[ DOE , May 1 9 7 8 ; DOE , June 1 9 7 9 ]  i s  ongo ing to deve l op 

nontoxic  inh i b i tors and pro t e c t an t s . Resu l t s  from thes e  

ongo ing s tud i e s  shoul d  be avai l ab l e  in  the near future . 
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The so l ar sys t em heat t rans fe r  fluid 

typ i c a l ly heats  potab l e  water through a heat exchanger .  

Solar energy sys tems us ing l iquid and/or a i r  as heat t ran s ­

port media  may requi re one or  more heat  exchanger s . The s e  
are used t o  t rans fer heat be tween two d i f fe rent med i a  whi l e  

preventing mixing o r  contam i na t i on o f  one by the o ther . 

Several types  o f  heat  exchangers are ava i l ab l e  to fi l l  the 

needs of the various app l i c a t ions . For the Res Program , for 

which the HUD Intermediate Minimum Property S tandards Sup­

p l ement has been spec i f i ed , s o l ar energy sys tems us ing a 

compatible  fluid mus t  inc orporate a doubl e  wal l heat ex­

change r ( or p rovide equ ivalent s afety ) [ HUD , 1 9 7 7 ( f ) } .  

Some o f  the mate r i a l s  used in the working 

fluids are poten t i a l ly toxi c . The toxic i t i e s  o f  many o f  

the se poten t i a l  worki ng fluids and add i t ives have been i den­

t i fied , based on experience in o ther industrial  sec tors at  

thi s  t ime . The Env i ronmental  Development P l an documents 12  

commonly used fluid add i t ives [ DOE , June 1 9 7 9 } whi c h  are 

tO,xic  to vary ing degrees . The glyc o l s  used as freeze p rotec t ­

ants , iden t i c a l  to the c ommonly u s ed c ar radi ator ant i freeze 
so lutions , are regarded as moderately toxi c . 

Long - te rm res e arch being c onduc ted 

wi thin DOE upon such ma tters a s  short - te rm toxi c o logi cal  

s creen ing and te s t ing , reviewing of  avai l ab l e  in format ion on 

toxi cological  material s ,  and a s s e s s ing c ontro l s  needed to 

mi t igate impac ts  from toxic  mate r i al s wi l l  s ign i f i c antly 

reduce some current unc ertaint i e s  assoc i ated wi th the poten­

tial  hazards of s o l ar working fluids . In particular , the 

Env i ronmental Readine s s  Documen t [ DOE , S ep tember 1 9 7 8 ]  

enumerates s everal c onc e rns re l a t ive to tox i c  fluids and 
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l eakage and no tes that furthe r s tud i e s  are in preparat ion 

and underway on the iden t i f icat ion o f  working fluids pre s ently 

used o r  under c ons iderat ion . In tho se ins tance s  whe re there 

i s  some ques t i on on the tox i c i ty i s sue , thi s  document c al l s  

for further c onfirmatory s tudi e s . 

Whi l e  vari ous toxi c  c hemi c a l s  are used 

in some working fluids , the Envi ronmental Readine s s  Document 

[ DOE , Sep tember 1 97 8 )  s tre s s e s  that none o f  them pre s ent a 

s i gn i f i c an t  concern so  as to c ompromi s e  the solar app l i cat ion 

obj e c t ives of the Program . Nontox i c  fluids and add i t ives 

are a l so b eing inves t i gated for solar energy sys tem u s e . 

Research and development work i s  unde rway wi th the goal o f  

develop ing e ffec t ive , nontox i c , and inexpens ive heat t ran s fer 

fluids [ DOE , May 1 9 7 8 ) . 

Thermal s torage media may inc lude mo l ten 

sal ts , organi c  waxes ,  or p l as t i c/para f fin c apsules  for 

l iqu id sys tems , and rocks , metal fi l l ings , s i l i c a  gel , or 

cerami c s  for air  systems . Leakage control c an be  fac i l i tated 

by the proper des i gn and te s t  c r i teria ( as set  forth in the 

MPS S e c t ions S - 51 5 - 7 , S - 60 1 - 12 ) . A current DOE s tudy i s  

de s i gned t o  identi fy solar energy sys tem materi a l s , inc luding 

s torage medi a ,  and pub l i sh a l i s t  o f  acceptab l e  materials  

[ DOE , June 1 9 7 9 ) .  

Contamination o f  Surface Water and S o i l  

Another c onc ern as soc i ated w i th the s i te 

i s  that improper di sposal , sp i l l age o r  leakage o f  so l ar 

sys tem fluids c ou l d  c ontaminate surface waters and so i l  or  

serious ly a f fec t the operation o f  local sewage treatment 
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plan t s . The i s sues  in this instan c e  are that many o f  the 

l iquid working f luids and/or s to rage media  u s ed in solar 

heating and coo l ing sys t ems wi l l  degrade over t ime and 

periodically mus t  be flushed and repl ac ed . In addi t ion , 

there i s  the pos s ib i l i ty that the s e  fluids may l eak as a 

resul t o f  sys tem fai lure . 

As noted earl i e r , s everal ongoing s tudi e s  

are being conduc ted t o  a s s e s s  the e ffec t  o f  toxic fluids on 

po tab l e  wate r , s ewage t reatment fac i l i t ie s , soi l , vege ta t ion , 

and groundwater . The s e  inc lude : 

• Solar Hea t ing and Coo l ing Was t e  

Disposal Impac t  ( Sandia Labora­

tori e s . P re sently b e ing comp l e ted . )  

• Hazardou s  P rope r t i e s  and Environ ­

mental E f f e c t s  o f  Material s Used 

in Solar Heat ing and Coo ling Tech­

nologies ( Sandia Laboratories . 

S everal inte rim handbooks wi l l  

appear on this  subj e c t  wi th final 

pub l i c a t ion e s t ima ted for Augu s t , 

1 9 80 ) . 

• Poten t i al E ffec t s  o f  Solar Heat ing 

and Cool ing F luids  Rel ated to Eco­

sys tems ( Los  Alamos Sc ient i fi c  

Laboratory . Ongoing . )  

Resu l t s  o f  the s e  s tudi e s  wi l l  provide 

data on the envi ronmental impac t s  of solar heat ing and coo l -
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ing f luids , add i t ive s , and s torage medi a , and advanc e  the 

s tate  o f  the art regarding measure s  to further decrease or 

e l iminate the s e  po ten t i a l  prob l ems . 

Mi t i gating Cons iderations 

The s tandards set  forth a s  an integral 

part o f  this P rogram requ i re that certain ac t ions be taken 

to e l iminate the po ten t i a l  p rob l ems related to solar ac tive 

spac e and wa ter  heat ing . The Program standards requ i re tha t 

spec i a l  solder be used on j o ints  and that a l l  j o ints be 

tes ted to ensure that leaks are no t presen t . The s tandards 

also  require that heat trans fer fluids [ HUD , 1 9 7 7 ( b ) ] b e  

compatible  wi th me t a l s  u s e d  in the sys tem t o  p revent sys tem 

degradation and poten t i a l  leakage [ HUD , 1 9 7 7 ( e ) ] .  

The Program standard requires  that heat 

exchange rs ( the po int at wh i c h  such c ontaminat ion might 

oc cur ) b e  des igned wi th a min imum of two wal l s  or interfaces 

between the nonpo tab l e  f luid and the po tab l e wa ter supply . 

The s t andard [ HUD , 1 9 7 7 ( f ) ] a l s o  prov ides that equ ival ent 

s a fe ty may be p rov ided by o ther mean s , but spec i f ical ly 

p roh i b i t s  the use  o f  only a singl e wa l l  sys tem . 

The Program s t andards further requi re 

proper d i spos a l  o f  fluids and con tain [ HUD , 1 9 7 7 ( h ) ] stan ­

dards for c atch bas ins a s  a part o f  each ins t a l l a t ion [ HUD , 

1 9 7 7 ( c ) ] . Further , the standards requi re operat ion and 
maintenance manual s  to be p rovided to the purchasers to 

as sure that rout ine main tenance is properly performed [ HUD , 

1 9 7 7 ( g ) ] .  I t  is  be l i eved tha t c omp l i ance wi t h  the Program 

s tandards wi l l  e l iminate these poten t i a l  p rob l ems . 
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Whi l e  i t  i s  b e l i eved that c ompl i anc e 

wi th the Program s tandards w i l l  e l iminate the se  potential  

probl ems , surveys may be nec e s s ary in the future to  determine 

whethe r users  are fol lowing the maintenance manua l s . I f  

dependence upon purchasers  to maintain sys tems properly 

proves to be uns a t i s fac tory , then des ign improvements  to 

reduce this  dependenc e may be nec e s sary . 

In sys tems ins tal led in areas sub j e c t  to 

freez ing temperatures a potential  may exi s t  for damage re ­

sul t ing from freez ing . The Program s tandard requ i res  ac t ions 

to e l iminate this poten t i a l  prob l em [ HUD , 1 9 7 7 ( i ) ] .  Freeze 

protec tion by one of several me thods inc luding drainage or  

ant i freeze i s  requi red by the  s tandard . I t  i s  b e l i eved that 

the c omp l i anc e with the s e  requi rement s  e l iminates the poten­

t i al prob l ems that may a f fec t water qua l i ty ari s ing from 
freeze damage . 

Any flushing di spo s a l  prob lems which may 

occur through non - comp l i ance wi th prov i s i ons  o f  Program 

s t andards are further subj ec t to prov i s ions o f  the Re source 

Conservation and Rec overy Ac t .  

3 . 3 . 4 . 2 . 2  Pass ive Solar  Sys tems 

Water used for Trombe wal l  thermal s torage 

and roo f  pond heat ing or cool ing c ould c ontain ant i freeze 

add i t ives . Where used , the handl ing and d i sposal  of the s e  

materi a l s  pre sent the s ame potential  envi ronmental impac t 

prob lems as  do the heat trans fe r  and s to rage fluids used for 

ac t ive s o l ar systems . Loc a l ized prob lems o f  pollut ion c ould 

result  we re there fluids to be d i s charged into sur fac e or  
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groundwa ter . The mi t igat ing measures fo r env i ronmen tal 

pro tec t ion presented fo r the ac t ive solar sys tems are a l so 

app rop riate fo r pass ive app l i c at ions . 

The nature o f  the RCS Program and the co s t  o f  

roo f pond systems wi l l  probab ly resul t in very few o f  th ese  

sys tems be ing ins tal l ed as a resu l t  of  the  RCS  P rogram . The 

pass ive sys tems mo s t  l ike ly to be inc luded in the RCS Program 

encompass s e l e c t ive shad ing , sunspace ( gre enhouse s ) , and 

d i r e c t  gain . These  systems do no t emp loy l iquid ma terial s .  

3 . 3 . 4 . 2 . 3  Wind Ene rgy Conver s i on 

Sys tems 

Sma l l  WECS are no t expec t ed to impac t water 

qua l i ty in any ma terial  manne r .  

3 . 3 . 4 . 3  Land Use and Ae s the t i c  Impac t s  

3 . 3 . 4 . 3 . 1  Ac t ive Solar Sys tems 

Re se arch and expe rienc e indicate  that aes ­

the t i c  cons iderat ions are no t l i ke ly to be a s i gni f i c an t  

barrier to widespread res iden t i a l so l ar app l i c a t i ons . Th i s  

subj ec t i s  d i s cus sed fu l ly i n  Chap ter 7 ,  where i t  i s  noted 

that many arch i te c t s  have found so l ar ene rgy sys tems to be 

compa t i b l e  w i th even the mo s t  trad i t i onal des igns fo r bo th 

new and retro fi t  ins t a l l a t ions . A fo rthcom ing pub l i c a t ion 

[ A .  P i scope , forthcoming ] pre s ents  numerous examp l e s  o f  

ac t ive s o l ar sys tems that have been inst a l l ed in ways that 

s igni f i c antly  enhance the i r  arch i t ec tural integrat ion into 
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the exi s t ing res iden t i a l  s tructure . The discuss ion o f  

Chap t er 7 a l s o  no tes  that  s i te inspe c t i on s , the l i te rature 

concerning l egal asp e c t s  of s o l ar app l i c a t ions , and DOEjHUD 

Demon s t rat ion Program records indicate  that aes th e t i c  c on ­

s iderations have b een an i s sue i n  relatively few cases , and 

tha t the i s sues  were s a t i s fac to r i ly resolved in mos t  cases . 

The ut i l i ty o f  yard spac e may b e  impa ired as 

the resu l t  o f  ins t a l l ing renewab l e  re sourc e measure s . The 

location o f  so l ar c o l l ec tors at ground l evel  wi l l  h ave such 

an impac t .  S o l ar c o l l e c tor s i t ing c ould u t i l iz e  roo f areas 

tha t  are properly oriented and un shaded to avoid thi s  impac t .  

3 . 3 . 4 . 3 . 2  Pass ive Solar  Sys t ems 

Pas s ive system des ign nec e s s i tates  the inte­

grat i on of  the sol ar sys tem into the  overal l  bu i ld ing des ign . 

The c omment s  as to aesthet i c  impac t s  c i ted above for a c t ive 

sys tems a l so app ly to  pas s ive sys tems . Ae s thet i c  impac ts  

wi l l  a l s o  b e  mi tigated by the  requ irement that  pas s ive 

bu i ldings wi l l  be regu l a ted through the local  zoning board 

to insure c ommuni ty acc eptanc e .  

3 . 3 . 4 . 3 . 3  Wind Energy Convers i on Sys tems 

A rec ent analy s i s  of pub l i c  reac t ion to wind 

energy sys tems [ Un ivers i ty of I l l ino i s , 1 9 7 7 ] indic ated 

tha t  over 80 percent o f  the peop l e  surveyed were favorab ly 

di sposed to the use of wind energy as a means of generat ing 

e l e c tric  power . All  o f  the pos s i b l e  c l a s s e s  o f  s i t e s  for 

wind systems were v i ewed favorab ly by the survey s amp l e . 

The use  o f  w ind systems a long shore l ines  me t the great e s t  
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oppo s i t ion ; bu t , even i n  that c as e , over 7 5  percent o f  those 

surveyed i nd i c ated approval of wind turbine s i t ing in wasted 

area s . S ince the bul k  of poten t i a l  re s ident ial  s i tes for 

wind sys t ems w i l l  be inl and , s t rongly pos i t ive pub l i c senti ­

ment toward wind systems wou ld be expec ted . In general , 

res ident i a l  wind sys tem app l i c at ions would i nvolve only a 

s ingle uni t which , because o f  i t s  re l at ive ly mode s t  s ize , 

would not be vi sual ly impos ing . The re fore , pub l i c  ac c eptance 

doe s  not appe ar to c on s t i tute a barri er to wind sys tem 

imp l ementat i on . 

Sma l l  WECS moun ted on towe rs located in the 

yard w i l l  res t ri c t  the yard spac e for recreat ional or other 

family  u se s . During the aud i t  procedure , the homeowner 

c ou ld be advi sed of the potential  l o s s  o f  yard spac e . 

3 . 3 . 4 . 4  S t ruc tural and Other On - S i t e Impac t s 

3 . 3 . 4 . 4 . 1  Ac t ive Sys tems 

The potential  hazards to maintenance personnel 

during maintenanc e and repair  i s  one c onc ern o f  this  c a tegory . 

Ac t ive sys tems tend to requ i re l arge g l as s areas wh ich 

present the pos s ib i l i ty o f  s a fe ty haz ards when broken . 

Al so , so l ar c o l l e c tors c arry the i r  working fluids in glass 

tube s , whic h  c omp l i c ates  the maintenance o f  the se solar 

systems . For thes e systems , broken gl a s s  c ould  cut persons , 

thus expos ing them to poten t i a l ly tox i c  fluids . Ongo ing 

inves t igat ions wi thin DOE addres s  such mat ters as the use o f  

non - g l azed c o l l e c tors and s truc tural loadbearing c apac i ties  

for roo f-moun ted sys tems [ DOE , May 1 9 7 8 ; , DOE , December 

197 8 ] . 
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In o rder to minimize the p rob l em o f  possible  

glass  b reakage , solar  c o l l e c to r  areas c ould  b e  fen c ed , 

and/or p rotec t ive c over s/s c reens p l ac ed over the col l e c tors  

in ins tanc e s  whe re c o l l e c tors are  s i ted adj ac ent to pub l i c  

areas . Pre s en t ly , the hazards o f  b roken g l a s s  o ften are 

minimized by us ing heat- tempered g l a s s  whi ch " be ad s "  when 

broken . Research to deve lop new , durabl e  g l az ing materi a l s  

i s  being conduc ted b y  s everal ins t i tu t ions , inc luding ATLAS 

Corporat i on , Hughe s  Corpora t ion , Re s e arch Tri angle Corpora­

tion , and Springborn Laboratori e s . The P rogram s tandard 

( MPS Sec t ions S - 51 5 - 2 . 2 ,  S - 601 ) addre s s e s  load and thermal 

s tres s  i s sues for glaz ing materi al s . Comp l i ance  w i th the s e  
standards wi l l  minimize any hazards resu l t i ng from glas s 

breakage . 

Other s a fety factors whi ch mus t  be c on s idered 

are maintenance  ac c e s s  to the col l e c to r  and the p rope r  

placement o f  t h e  c o l l ec tor to p revent impediment s  t o  emer ­

gency exi t s . Thes e  i s sues are addre s s ed by Program s t anda rds 

( MPS Sec tion s  S - 30 9 - 1 , S - 40 5 - 6 ,  S - 60 0 - 6 . 6 ) . I n  add i t i on , 

proper maintenance c lo th ing and equipmen t , a s a fety drainage/ 

basin sys tem to dra i n  o f f  and hold the tox i c  working fluids 

in t imes o f  repai r ,  instal l a t ion , maintenanc e ,  or  flush ing 

wi l l  fac i l i tate s a fe and e ff i c i en t  maintenance of the solar  

energy sys tem . 

The MPS ( S e c ti on S - 600 - 3 ) requi res  that a 

deta i l ed ins ta l l a t ion , opera t i on and maintenance manua l  be 

provided to workers and instal l ers i n  o rder to minimize 

acc iden t s  by fami l i ariz ing maintenance  personnel  wi th the 

sys tems . MPS prov i s ions requ i ring prope r  l abe l ing o f  a l l  

solar energy sys tem component s , equipment ,  and hazardous 
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subs tances  ( such as certain working fluids ) should  a l so l e ad 

to greater safety o f  maintenance  and ins ta l l a t ion . 

A final poten t i a l  heal th and s a fety concern 

i s  that so l ar radiat ion reflec ted from the ac t ive system 

c o l l e c tor modu l e s  c an c ause local ized gl are probl ems . The 

intens i ty o f  this  gl are wi l l  vary according to a number o f  

fac tors such a s  so l ar intens i ty , s o l ar ang l e , so l ar t ime , 

re f l e c t ivi ty o f  c overs and absorp t ion surfac e , and p i tch o f  

roo f .  The g l are resu l t ing from f l a t  p l at e  c o l l e c tors i s  

expec ted t o  be low i n  intens i ty and thus not a s e ri ous 

hazard i f  proper des ign and review p roc edures are used as 

requ i red by the ru l e . 

3 . 3 . 4 . 4 . 2  Pass ive Sys tems 

In addi tion to the s t ruc tural and o ther on ­

s i te c onc erns d i s cu s s ed wi th respec t to act ive sys tems , 

certain s imi l a r  c onc e rns must  be a s s e s sed wi th respec t to 

pass ive sys tems . An Envi ronmenta l  Readiness  Document ( ERD ) 

prepared by DOE [ DOE , Septembe r  1 9 7 8 ] addres s ed potential  

s t ruc tural and fire  p rob l ems pos ed by  addi t i onal  g l a s s  areas  

requ i red as part of  a pass ive re trofi t .  I t  i s  po s s ib l e , in 

the des ign of a p a s s ive solar app l i c a t i on , to c omprom i s e  the 

fire integrity of a bui lding . Thi s  wou ld po s e  a hazard to 

the heal th and s a fe ty o f  the oc cupants  and the f i re f ighters . 

I t  i s  expec ted that the s e  i s sues wi l l  be addres s ed by f i re 

and bu i lding codes . State  Res Programs are expected to 

mon itor con fo rmance to the s e  c ode s . The hazards o f  g l a s s  

breakage and the a s so c iated aspec ts  o f  s t ruc tura l integri ty , 

are d i s cussed in the above no ted ERD . As a re su l t  o f  the 

greater g l a s s  areas invo lved by pass ive app l i c at ions , greater 
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p rob l ems o f  b re akage could resul t . The s e  prob l ems c an b e  

minimized by the u s e  o f  sha t t e r-proo f glass  and c are fu l  

s t ruc tural design evalua tion . Adherence  to local  bui lding 

c odes shou ld minimize poten t i a l  impac t s  assoc i a ted w i th 

redu c t ion o f  s t ruc tural or  f i re integr i ty o f  res idenc e s . 

3 . 3 . 4 . 4 . 3  Wind Energy Conver s ion Sys t ems 

Numerous Wind Energy Conversion Sys tems are 

currently e i ther c omme rc i a l ly ava i l ab l e  or  unde r development .  

Whi l e  techn i c a l  innovations are improving the e f f i c i ency o f  

such devic e s , i n  p r inciple  they are s imi l ar t o  the windmi l l s  

known t o  many soc i e t i e s  over the l a s t  several hundred years . 

Whi l e  c apab l e  o f  p roduc ing o ther use fu l  forms 

of work ( e . g . , water pump ing , d i re c t  mechan i c a l  work ) , the 

modern Wind Energy Convers ion Sys tem ( WECS ) is b e ing de ­

veloped primari ly as ' a means o f  produc ing e l e c tri c i ty . 

The se sy s t ems range from the 1 . 5  MW and l a rger uni t s  env i ­

s i oned for u t i l i ty app l i cation s , and the intermediate uni t s  

sized for indu s trial  o r  mul t i - re s idence  powe r , down t o  the 

Sma l l  Wind Ene rgy Convers ion Sys tem ( SWECS ) des igned for 

s i ngle  fami ly res idenc e s . 

Each c a tegory o f  WECS may pose a unique s e t  

o f  poten t i a l  envi ronmental impac t s . SWEC S which may b e  

ins tal led as a resu l t  o f  t h e  RCS Program wou ld l ike ly h ave 

sma l l er support s t ruc ture s , operate at  l ower vol tage s , and 

are subj e c t  to l e s s  s truc tural s t re s s  than are the u t i l i ty ­

s ize WEC S . Depend ing upon a numbe r  o f  c on s iderat ions* , a 

Sma l l  Wind Energy Convers ion Sys tem sold a s  a re sul t  o f  the 

RCS P rogram , migh t  be de s c ribed as fol l ows : 

* Co n s i d e ra t i o n s  affe c ti ng de s ign of a SWECS i n c l ude s i t e  top o ­
grap hy and wind c hara c t e ri z a ti on,  l o a d  r e q u i r e me n t s ,  pro v i s i on 
for s torage v e r s u s  dire c t  u s e  of p o we r ,  t y p e  of t o w e r, and t h e ' 
t y p e  of ro t o r .  
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• S ize  ( Power ) l e s s  than 5 0  kW 

• Vo l tage l e s s  than 5 0 0  vo l t s  

• Tower he ight 2 0 - 3 0  me ters ( l e s s  than 1 0 0  

ft ) inc luding ro tor o f  20 ft diame ter . 

The s e  sma l l e r w ind systems have l e s s  sub s t an­

tial poten t i a l  envi ronment al impa c t s  than those impac ts 

attri butab l e  to the l arger mach ines con templated for uti l i ty 

app l i c a t ions . *  For example , the s i t ing i s sues as soc i ated 

w i th a uti l i ty s ized WECS comp l ex are expec ted to be cons ider­
ab ly mo re comp l ex than in the c ase o f  s ingle res ident i a l  

SWECS . The large s ize  o f  proj ec ted rotors and the l arge 

e l e c tro-magnet i c  f i e ld as soc i ated wi th a l arge r WECS shou ld 

c ause greater conc ern for inte r ference with radio and t e l e ­

v i s ion commun i c a t ions than i n  the c a s e  o f  a typ i c a l  re s i ­

den t i al SWECS . 

The primary concerns a s soc i ated w i th the 

re s iden t i al use o f  Sma l l  Wind Ene rgy Conve rs ion Sy s t ems 

re late  to the s t ruc tural integr i ty o f  the wind ene rgy equ ip­

ment inc luding the towe r suppo rt and the ro tor subsy s t em .  

Add i t ional i s sues relate to the sa fe ty o f  ut i l i ty l ine ma i n ­

tenance personne l ,  interferenc e wi th e l e c t romagne tic  tran s ­

m i s s i ons , and no i s e . 

Poten t i al Tower Fai lure 

Many kinds of towers , rang ing from 

tel ephone po l e s  to spe c i al purpo se te trahedral frame s , are 

used to support wind ene rgy equ ipmen t .  Some types o f  towe rs 

*A u t i l i ty w i n d  sy s t e m wo u l d  l i k e l y  be b a s e d  upon m u l t i p l e  
g r o up in g s  o f  WECS l a r g e r  t han 1 . 5 M W .  A s i ng l e  m a c h i n e  m i g h t  
re q u i re a t o w e r  i n  t h e  orde r o f  1 0 0 - 1 5 0  ft, and a r o t o r  o f  
2 0 0 - 3 0 0  ft i n  diame te r .  
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employed fo r SWECS are o therwi s e  used to support transmi s ­

s ion l ines . Thus , there i s  a wel l  deve loped techno l ogical  

base for SWECS t ower des i gn , fabr i c a t ion , and ins t a l l a t ion . 

The s t ruc tura l i ntegri ty o f  the tower 

provides s ome c au s e  for c onc ern becau se the tower may b e  

subj ec t to exc e s s ive vibrat ion and s t a t i c  stresses  or material  

fatigue . The s e  prob l ems may arise  from ro tor overspeed 

condi t ion s , the yawing movement o f  a horizontal  axi s  turb ine 

as i t  turns downwind to track changes in the di rec t ion o f  

wind flow o r  even from rout ine operation o f  the SWECS ove r  a 

long period o f  t ime . In add i t i on , s e i smi c ac t iv i ty and 

placement o f  a tower base on an i nadequate foundat ion c ould  

a l so pose  s t ruc tural probl ems and contribute to  addi t ional 

s tresses on the wind sys tem . 

In the event o f  tower c o l l ap s e , the wind 
turbine may fal l i n  any dire c t i on but the a f fec ted area w i l l  

b e  qui te l imi ted . The maximum horizontal exten s i on o f  the 

turb ine ( i f  the ro tor retains i t s  i ntegri ty ) would equal the 

tower he igh t  plus one - ha l f the di ame ter of the ro tor . To 

provide sub s t antial  prote c t ion against tower fai lure , the 

rul e  estab l i shes this  d i s tance  as the minimum d i s tance 

separating a SWECS un i t  from an oc cup ied s t ruc ture . 

S inc e the rotor would be feathered and 

braked far in advance o f  the oc currence o f  wind speeds 

exc eeding tower des i gn l imi t s , there would be  a very low 

l ikel ihood o f  b l ade throw accompanying tower col l ap s e . 

However , i t  i s  c on c e ivab l e  that the rotor migh t  b reak ( in 

conj unc t ion w i th tower col l apse ) by s t r i k ing the tower or 

the ground ; such an eventual i ty would inc rease the area o f  
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impac t  depending on the orientat ion o f  the ro tor and the 

a t t i tude o f  towe r c o l l apse . 

Tower c o l l apse a t t ributabl e  to wind 

loads  i s  vi ewed as a ' h igh ly unl ikely occurrence . The only 

wind cond i t i ons viewed as po tent i a l l y  hazardous are tornadoes 

o r  exc eptionally  h igh wind gus t s  whi c h  greatly exc eed de s i gn 

l imi ts . 

Other po s s ib l e  c auses o f  towe r c o l lapse  

inc lude undermining of  the foundat i on due to  flood ing or 

ground s e t t l ing or the occurrence of a sudden geo logi c 

c a l am i ty such a s  an ear thquake . Foundat ion undermining 

wou ld be a relat ively gradual process  which  wou ld l i kely be 

no ted and co rrec ted dur ing periodic  maintenance and inspec t i on 

ac t ivi t i e s . During earthquake s , the wind turb ine would 

l i ke ly po se less  r i s k than o ther s t ruc tures because of  i t s 

re lat ively low mas s  and the absence o f  loosely at tached 

ove rhangs o r  facades . 

Mind fu l  o f  the stresses  that SWECS 

app l i c a tions p l ace on towers , maj o r  tower manu fac turing c om­

panies  have developed app l i c a t ion ana lyses compu ter p rograms . 

The s e  analyses are in tended to assure the correc t ma tch o f  

towe r t o  SWECS app l i c a t ion . I t  i s  common prac t i c e  when 

des ign ing a tower to spec i fy the load requirements as computed 

by the SWECS manu fac ture r . Th i s  proc e s s  uses  a vari e ty o f  

compu tat ion techniques and exi s t ing s tandards . At this 

time , no s ingle consensus standard ex i s t s fo r tower load . 

The current indu s t ry prac t i c e  serves to reduce the l i ke l ihood 

o f  tower fai l ure resu l t ing from inadequate design . 
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Neverthe l e s s , the corre c tne s s  o f  the 

towe r/SWECS match i s  o f  conc ern to the Program . An ongo ing 

DOE technol ogy development program at  the Roc ky F l at s  Wind 

Sys tem Devel opment F ac i l i ty i s  analyz i ng and t e s t ing tower 

adequacy fo r SWECS app l i c a t ions . Fundamental s t ruc tural 

charac teri s ti c s  and respon s e s  of towers c arrying SWECS 

equipment are be ing as s e s s ed in order to improve the state  
o f  knowl edge conc e rn ing spec i fi c  towers and wind equipmen t . 

Poten t i a l  B l ade Fai lure 

Frac ture and bre ak - up of SWECS b l ades i s  

an ext remely rare and unl i ke ly phenomenon . I t  h a s  b een 

e s t imated that the l ike l ihood of a b l ade breaking apart from 

any one SWECS uni t  i s  on the order o f  one o ccurrence in 100  

years  [ Northeas t S o l ar Energy Center , March 1 9 7 9 ] .  

S everal analyses  have been performed to 

a s s e s s  the danger i nherent in SWECS b l ade fai lure . A recent 

pre l iminary s tudy , sponsored by the  Northea s t  S o l ar Energy 

Cente r , a DOE field  operation , [ B i sp l i ngho f f , March 1979 ] 

a t t empted to make a f i r s t  order approximat ion o f  the s a f e ty 

zone requirement s  a s so c i ated wi th SWECS b l ade fai lure . Thi s  

"wors t c a s e "  analys i s  addres s ed only the maximum b l ade throw 

whi ch migh t  o ccur i n  the event o f  rotor fai lure , and did no t 

cons ider b l ade tumb l ing wh ich woul d  tend to s i gn i f i c antly  

reduce the maximum b l ade throw d i s tanc e . DOE is  sponsoring 

add i t ional analyt i c al work to improve the s t ate o f  knowledge 

conc ern ing the dete rminat ion o f  zones  o f  re l a t ive s a fe ty 

surround ing a SWECS wh ich i s  expec ted to l ead to a better  

de finition o f  the  SWECS s a fety zone requi remen t s . Thi s  

informat ion may b e  u sed b y  S tates  i n  e s t ab l i sh ing zoning and 

s i t ing requ i rement s o f  SWECS app l i cat ions . 
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The Program i s  developing s tandards  fo r 

s i t ing o f  wind sys tems near re s ident ial  s t ruc ture s and powe r 

t ransmi s s ion l ines . Adherence to the s e  s i t ing cond i t ions 

shou ld sub s tan t i a l ly mi t igate s a fe ty conc erns re l a t ing to 

SWECS . 

S a fe ty o f  Repair Personnel  

Uti l i ty l ine repai r  personne l must  

i so l a t e  the  segment o f  a l ine to be repai red from the power 

or generat ion sourc e .  In the pas t , th i s  was a re lative ly 

s t ra ight forward proc e s s . The locat ion o f  the power or  

generat i on sourc e was  known and gene ral ly s ingular . Recently , 

numerous res i dent i a l  SWECS un i t s  gene rat ing e l e c t ri c i ty and 

intert i ed d i rec t ly wi th the u t i l i ty grids , have been instal ­

led ac ro s s  the c oun try . Add i t ional ins t a l l a t i ons o f  th i s  

type are be ing introduced and even mo re wi l l  b e  s t imu lated 

by the RCS Program . Thes e  uni ts  c reate a d i s t r ibuted genera­

t ion source and tend to c omp l i c ate  the prob l em of i so l ating 

a u t i l i ty l ine for repa i r . The prob l em i s  enhanced as a 

consequenc e o f  the c o - exci tat ion po ten t i a l  o f  mu l t iple , 

gri d - connec ted SWECS un i ts . 

Thi s  spec i fi c  s a fety prob l em i s  the 

subj ec t o f  a maj or DOE - sponsored re s earch program b e ing 

conduc ted for the Roc ky Flats  Fac i l i ty .  Requ i rements  for a 

SWECS - u t i l i ty l ine intertie  uni t ,  inc luding s a fety- enhanc ing 

feature s , wi l l  be de fined by July 1 9 80 . I t  i s  pl anned to 

begin deve lopment o f  proto type intert i e  equipment by late 

1 9 80 . Deve lopment o f  s t andards for use  by S tates  and uti l i ­

t i e s  t o  guide u t i l i ty l ine maintenance and regu late the 

related SWECS - grid intert i e  equipment w i l l  a l so begin in 

l ate  1 9 80 . 
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The Program i s  deve loping s tandards to 

addres s  s a fe instal lation , requiring the wind machine manu­

fac turer , o r  h i s  designated repre s entat ive , to inspe c t  the 

instal led mach ine and cert i fy the corre c tne s s  o f  the ins ta l ­

l at ion . Moreover ,  adequacy o f  elec trical  c onne c t ions are 

governed by local codes , and enforcement by local  governments 

wi thin a S tate Plan is expec ted as an integral aspec t o f  

S tate Plan s . The Program requires that a l l  wind system 

app l ications be  i nspe c t ed for adequacy wi thin one week o f  

ins tal lat i on . 

E l e c t romagn e t i c  Inter ferenc e  

E l e c t romagne t i c  rad i at i on interferen c e  

may occur when s igna l s  re flec ted from moving rotor b l ades 

interac t w i th the original s igna l s , c aus i ng fluc tuat ions in 

s ignal frequency and ampl i tude whi c h  degrade recept i on qua l ­

i ty .  Types o f  s ignals  whi c h  may b e  a f fe ct ed are i n  the 

higher frequenc i e s  such as televi s ion , nav igat i onal aid 

( navaid ) , and m i c rowave at po ints  whe re geome tries  favorab le 

for inter ference oc cur among the wind , turb ine , t ransmi t te r , 

and receive r . Other fac tors a f fe c t ing the magni tude and 

severity o f  this  impac t inc lude b l ade area and speed , d i re c t  

signal s t rength , and re flec ted s ignal s trength re l a t ive t o  

the dire c t  s ignal . A recent analys i s  by DOE [ DOE , S eptember 
197 8 ( b ) } conc luded that SWECS are based on a p roven tech­

nology and that no maj o r  envi ronmental prob l ems conc ern ing 

elec tromagn e t i c  interference have been encountered in the 
ope ration o f  the se  systems . 
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No i s e  

Whi l e  operationa l no i s e  from large WEC S  

sys tems may include both aud ib l e  and in frasonic  sound which  

could have poten t i a l  adverse impac ts , such as annoyance or  

inter ference with human ac t iv i t i e s  and wi l d l i fe d i s turbanc e , 

the po ten t i a l  in sma l l  WECS i s  c ons iderab ly reduced [ DOE , 

March 1 9 7 8 ] . Conc e ivably , a sma l l  WECS sys tem , through 

c l imat i c  wear and tear , c ould become no i sy .  Even th i s  

marginal impac t c an b e  ove rcome by appropriate maintenanc e 

o f  the sys tem . 

Technical  As s i s tance to S tate Programs 

To further mit igate any po tent ial  adverse 

e f fec ts  of residen t i a l  app l i c a t ions of SWECS , DOE is  deve lop ­

ing technical  mate rials  to a s s i s t  S tates  to moni to r  or  

regu l a te SWECS app l i c a t ions . Two a s s e s sment s  are  unde rway 

to help iden t i fy the spec i fi c  support needs . One a s s e s sment 

i s  o f  the s tandards needed to regulate  the app l i cation o f  

SWECS wi thin a State . The o ther a s s e s sment seeks to under­

s tand the needs for local  ordinanc e s  and S t ate - leve l app l i c a ­

t ion c r i teria . 

As a par t i a l  response to the second 

a s s e s sment , wo rk has begun on deve lop ing qual i ficat i ons 

cri teria  for app l i c a t ion of SWECS in S tate Programs . The se 

qual i fications c r i teria  wi l l  prov ide a bas i s  for S tate regu­

l at i on of SWECS app l i c a tions , in general , cons idering such 

fac tors as s i t ing , noi s e , ma in tenanc e ,  and per formanc e .  
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Other envi ronmental data to b e  made 

ava i l ab l e  to S tates  by DOE c onc ern no i s e  l evel s  c reated by 

variou s  wind machines . Measurements  are b ei ng made at  Roc ky 

Flats  o f  sound l ev e l s  a t  various d i s tanc e s  and over a range 

o f  frequenc i e s . The s e  data c an be used di rec t l y  by S ta t e s  

and in l o c a l  zoning ordinan c e s . 

F inal l y , the DOE Roc ky F l a t s  Fac i l i ty 

p rovides a comprehens ive SWECS f i e l d  te s t  s e rvi c e , the 

resul t s  of which are ava i l ab l e  to S tate gove rnments  wi shing 

to e s tab l i sh rigo rous and emp i r i c a l  c r i te r i a  for SWECS 

equipment o f fered for s a l e  wi thin the i r  S tate  in respon s e  to 

the RCS Program . Dynamic  ful l  s c a l e  tes t ing of c omp l e te 

SWECS uni ts ( towe r - moun ted wind machine s ) i s  per formed , a s  

i s  per formance tes t ing o f  SWECS powe r generation equipment .  

3 . 3 . 5  Bene f i c i al Impac t s  

Bene f i c i a l  impac t s  inc lude the ene rgy s avings result ing 

from the Program , and the resul t ing progres s  toward energy 

independenc e and pollution r educ t i on . The wide spread in­

s t a l l ation o f  solar dome s t i c  hot water sys tems , the more 

l imi ted u s e  of solar  space heating , the u s e  of pass ive solar  

techn ique s ,  the  u t i l izat ion o f  s o l ar heat ing for  swimming 

poo l s , and the app l i cation of wind dev i c e s  wi l l  resu l t  in a 

reduc t i on in non - renewab l e  energy use  during the term o f  the 

Program . Based on a revi ew o f  the sugge s ted measures in the 

Program , and the economi c s  of the sugge s t ion s , i t  appears 

tha t  this reduc t ion w i l l  be gre a t e s t  in e l e c t ri c i ty , sma l l er 

in o i l  consump t ion , w i th the l eas t reduc t i on be ing that o f  

natural gas u s age . 
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3 . 3 . 5 . 1  Type s  o f  Emi s s ions 

The types of env i ronmen t a l  emi s s ion impac ts which 

could  re sul t from the no t ed reduc t i on are desc ribed a s  

being : ( a )  wa terborne emi s s ions ; and ( b )  a i rbo rne emi s s ions 
[ Brookhaven Laboratory , Ma rch 3 1 , 1 9 7 7 ] .  They are desc ribed 

as fol lows : 

• Waterborne emi s s i ons inc lude such components  

as ac ids , bases , di ssolved so l i ds , suspended 

sol ids , and non - degradab l e  organ i c s . The se 

reac t to create b i o logi c a l  oxygen and chemi c a l  

oxygen demands . 

• Ai rborne emi s s ions inc lude pa r t i c u l a te s , 

ox ide s o f  n i t rogen , sul fur diox ide , hyd ro ­

c arbons , carbon monox ide , carbon di ox ide , and 

a ldehyde s .  

Emi s s ions resul t ing from the use o f  na t ural gas 

for space heat ing and dome s t i c  wa ter are de s c ribed in the 

BNL documen t whi ch no t e s  tha t the pr ima ry type o f  emi s s ions 

are a i rborne , w i th a sma l l  component of non - degradab l e  

organic s i n  the wa terborne emi s s i ons  c a tego ry . The em i s s ions 

c rea ted by the use of d i s t i l l a t e  o i l  for spac e heat ing and 

ho t water , as noted in the BNL documen t ,  have both ai rbo rne 

and waterborne componen t s . 

Emi s s ions resu l t ing from gene ra t i on o f  e l e c t ri c i ty , 

a sec ond ary sourc e o f  po l l ut ion , contain no wate rborne emi s ­

s i on s for a l l  typ e s  o f  powe r gene ra t i on wi t h  the exc ept ion 

of coa l - fi red s team e l ec tric  genera t ion . Gas tu rb ine e l ec ­

t r i c  gene ra t ion , both natural gas and o i l - fi red , and s t eam 

e l ec tric  gene rat ion , both natura l gas and o i l - f i red , have 
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l arge components o f  a i rbo rne emi s s i ons . Coa l - fi red genera­

tion of elec tric i ty , in addi tion to waterborne emi s s ions , 

has a l arge component o f  a i rborne emi s s ions . 

3 . 3 . 5 . 2  Regi onal and Loc a l  Bene f i t s  

Reg ional environmental bene f i t s  wi l l  b e  derived in 

l arge measure from the sub s t i tut ion of s o l ar and wind energy 

for e l ec t r i c a l  energy . The s e  bene f i t s  woul d  cons i s t  pri ­

marily o f  a reduc t i on o f  a i rborne emi s s ions from e l e c tri c 

power plant s . 

Reduct ion o f  the s e  emi s s ions woul d  be minor , 

however ,  in that both airborne and waterborne po l l utant s 

wi l l  be , to an increas ing degree , re s t r i c ted by Federal 

standards of per formanc e  for new s t a t i onary sourc e s  [ 40 CFR 

Part 60 ] and by EPA e f f i c i ent  guide l ines for e l ec t ric  power 

p l ant cool ing wa ter [ 40 CFR Part 423 ] respec t ively . 

The reduc tion c reated by s o l ar app l i c a ti on d i s p l ac e ­

ments  o f  non - renewab l e  fue l s  wi l l  vary from region t o  region . 

In those regions , such as the Nor theas t , where di s t i l late  

oils  are  heav i ly used for horne heat ing and dome s t i c  hot  

water , the  d i splacement of  oil  by solar  wi l l  create greater  

reduc tions in a i rborne and waterborne emi s s ions . For  regions , 

such as the Midwe s t , where natural gas i s  favored for res i ­

dential  energy , the l e s s e r  d i sp l acement o f  gas by s o l ar 

app l i cat ions 'wi l l  c reate no apprec i ab l e  reduc t i on in emi s ­

s ions . 

3 - 1 7 8  



3 . 3 . 6  Poten t i a l  Cumul ative and Long-Term Env i ron ­

men tal E f fe c t s  

I t  i s  be l i eved that the cumulative and l ong - term env i ­

ronmental e f fe c t s  o f  the renewabl e  re sourc e componen t o f  the 

RCS Program wi l l  be bene fi c i a l . The Program shou ld h e lp 

reduce ene rgy consump t i on in part i c ipat ing bu i ldings , help 

reduc e an t i c ipa ted ene rgy costs and help e f fec tuate b ene ­

fic i a l  env i ronmental resul ts . 

I t  appears , based on the d i s cuss ion o f  pol lution aba t e ­

ment re su l t ing from the u s e  o f  renewabl e  re sourc e ene rgy 

sys t ems , that the more suc c e s s ful the Program , the greater 

the env i ronmental b ene fi t s . Greater and more wide spread use 

of so l ar and wind mea sure s wi l l  d imini sh the use of o i l , 

gas , and e l ec tric i ty . Th i s , in turn , wi l l  reduce the a i r  

and water pol lut ion c rea ted by the use o f  the s e  ene rgy 

sourc e s . 

As a re su l t  o f  the consume r re sponse to the Prog ram , 

the manu fac turing ac t ivi t i e s  ne eded to suppo rt t he increase 
in demand fo r renewab l e  re source sys tems w i l l  inc rease . 

Thi s , in turn , wi l l  c re a te an increase  in emi s s i ons no rmal ly 

assoc i ated wi th the s e  ac t iv i t i e s . As no ted earl ier , the se 

emi s s ion increases wi l l  be sma l l  in context of the several 

industries  invo lved . Moreove r ,  it appears that the se in ­

creas e s  in emi s s ions would be generally  o f f s e t  by the gre a ter 

aba tement due to  fue l d i sp l a c ement . 
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3 . 4  Economic  and Soc i a l  Impac t s  

Thi s  s e c t i on presents a di scuss ion o f  the e s t imated 

e c onom i c  and soc i a l  impac t s  resu l t i ng from imp l ementa t i on o f  

the RCS Program i n i t iative s . The resu l t s  presented here a re 

aggregate five -year impac ts . 

3 . 4 . 1  Economic  Impac ts  

The e s t imated economic  impac t s  of  the  RCS Program have 

been d i s cu s s ed in  c on s i derab le detail  in Parts 2 and 3 o f  

the Regulatory Analys i s  deve loped for the propo sed ru l e  

[ DOE , Oc tobe r  1 9 7 9 ] .  Summarized resul ts  o f  th i s  di scuss ion 

are presented b e low to provi de an overv i ew of the general 

charac te r i s t i c s  o f  the s e  imp ac t s . 

As d i s cu s s ed in  Chapters 1 and 3 o f  th i s  E I S , the 

max imum ant i c ipated respons e  rate is e s t ima ted to be 7 

percent per year which  represents an expec ted "worst  c a s e "  

from the s t andpo int o f  the s eve r i ty and extent o f  impac t s  

as soc i ated w i th the RCS Program . Th i s  percentage was as sumed 

in e s t ima t i ng the impac t s  di scussed below . 

3 . 4 . 1 . 1  Co s t  Impac ts  

Co s t s  of  the  RCS Program have been e s t ima ted for 

Program management and for c onsumer expend i ture s . The 

me thodo logy , as sumpt ion s  and resul ts  o f  the s e  e s t imations 
appear in  the Fina l  Regul atory Analys i s  for the RCS Program 

[ Oc tober 1 9 7 9 ] .  
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Program Management 

Aggrega te total c o s t s  of deve loping and ad­

min i s tering the f ive -year RCS Program under the requ i remen t s  

o f  the original proposed ru l e  are e s t imated t o  b e  $ 5 . 9  

b i l l ion [ DOE , Oc tober 1 9 7 9  ( Part 2 ) ] .  Th i s  e s t imate inc ludes 

c o s t s  to governmen t s , cove red u t i l i t i e s , and home heat ing 

supp l i ers o f  imp l emen ting both the energy conservat ion and 

renewabl e  re sourc e s  c omponen t s  o f  the Program . 

Consumer Expendi tures 

Wi th a 7 percent annua l  re spons e  rate , house­

ho lds  wi l l  inves t  $ 1 2 . 2  b i l l ion in the purchase and instal ­

l a t ion o f  ene rgy c ons ervation measure s as a resu l t  o f  the 

RCS Program . In re turn , they wi l l  real ize  an e s t imated 

gro s s  savings in ene rgy c o s t s  of $ 5 2 . 8  b i l l ion ove r  the l i fe 

o f  the mea sures ins tal led [ DOE , Oc tober 1 9 7 9  (Appendix to 

Part 2 ) ] .  

3 . 4 . 1 . 2  Empl oyment Impac t s  

The RCS Program wi l l  resu l t  in add i t ional emp loy ­

ment by gove rnmen t ,  u t i l i t i e s , home heat ing supp l i e rs , and 

indus try . In general the se pos i t ions wi l l  be f i l led by 

ski l led or pro fe s s ional personne l .  They inc lude , fo r each 

year of the Program : 

• 5 , 80 0  to 6 , 1 0 0  pro fe s s ional po s i t ions 

• 4 , 5 0 0  c l erical  po s i t ions 

• 2 0 , 40 0  aud i tors for cons ervat ion and renewab le  

resourc e measures 

• 1 , 1 0 0  po s t - ins tal l a t ion inspec tors . 
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The impac t on emp l oymen t in indu s t ry has not been 
estimated , primari ly because o f  a l ack  o f  reasonab ly re l i ab l e  
data . In interviews , numerous indu s t ry personne l  ind i ca ted 

the i r  reluc tanc e to h i re add i t i onal  l abor or  to inc rease 

produc t i on s igni fi c antly for a five - year program . 

3 . 4 . 2  Human Va lues and Soc i a l  Impac t s  

I n  add i t i on to o ther b ene f i c i a l  impac t s  previous ly d i s ­

cus s ed , the i n s t a l l a t ion o f  energy c on s ervat ion measures and 

renewab l e  resource measure s shou ld general ly h e lp c reate a 

more p l easant and l ivab l e  re s iden t i a l  envi ronmen t .  For 

examp l e , the i n s t a l l a t ion of s torm windows wi l l  make homes 

more comfortab l e  by reduc ing the heat l o s s  through o r  around 

the windows . The ins t a l l a t ion of c aulking , weather s t ripping , 

and s torm windows , in add i t ion to reduc ing heat l o s s , wi l l  

reduc e sound transm i s s ion between the ou ts ide and ins ide o f  

the house . The ins t a l l a t ion o f  renewab l e  resource measures 

should help s ave energy and help teach po s i t ive human values 

abou t energy u s age and conservat ion . As wi th many o ther 

home improvement s , the add i t ion of tho s e  measures are l ike ly 

to give res ident i a l  bu i ld ings h i gher resa l e  value s . 

3 . 4 . 3  Other Impac ts  

There is  no present reason to c onc lude that  the  Res 
Program wi l l  have an impac t on cul tural resourc e s  or en­

dangered spec i e s . The reduc t ion in ene rgy u s age and po l lu ­

tant emi s s i ons resu l t ing from the ins t a l l a t ion o f  energy 

conservation measures may , however ,  have a sma l l  b ene fic i al 
impac t on natural hab i tat s . 
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4 . 0  RELATIONSHIP BETWEEN LOCAL SHORT- TERM USES OF MAN ' S  

ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT OF 

LONG-TERM PRODUCTIVITY 

As has been d i s cus s ed in detai l , i t  i s  l i ke l y  that the 

imp l ementat ion o f  the RCS P rogram wi l l  have bene f i c i a l  

imp ac t s  upon the env i ronment and thu s upon the ma int enanc e 

and enhanc ement o f  the long- term produc t iv i ty o f  l and , 

water , and o ther env i ronmen tal resourc e s . On the nat i onal 

l eve l , it is b e l i eved that the po l lu tant emi s s ion inc reas e s  

and decreases at tributab l e  t o  increased demand for energy 

c onservation and renewabl e  resource mea sures as a re su l t  o f  

the P rogram wi l l  repres ent a sma l l  percent age o f  nationwide 

emi s s i ons and wi l l  be ins i gn i ficant . It was c onc luded that 

the ne t change s in proj ec ted emi s s i ons would be even smal ler . 

Thus , i t  i s  highly un l i ke l y  that thi s Program , becau s e  o f  

i t s  nature , wi l l  constrain the d ivers i ty and range o f  po ten­

tial  uses  o f  the env i ronment .  I t  i s  far more l i ke ly that 

the P rogram wi l l  help broaden the d ivers i ty and range o f  

po ten t i a l  env i ronmental uses through in format i on d i s s eminat ion , 

educa t i on , and prac t i c a l app l i c ati ons . 

The RCS Program doe s  not involve trade - o f fs between 

sho rt - term env i ronmenta l  gains at the expense o f  long- term 

losses  or v i c e  vers a and would not fore c lose  future op t i ons . 

Spec i fi c al ly , the nat ional impac t s  o f  the Program are pro ­

j ec t ed t o  be bene fic i a l . On a s i t e - spec i fi c  bas i s , DOE has 

endeavored to ensure that any re s i dent ial  energy conservat ion 

measures ava i l ab l e  in c onnect ion with the Program have been 

c are ful ly analyzed in terms o f  the i r  env i ronmen tal impl i c a­

t ions and that the findings are made eas i ly avai l ab l e  to  

intere s ted persons . Moreover ,  future opt ions are  avai l ab l e  

through the ab i l i ty t o  add energy conservat ion mea sures to 
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the P rogram . However ,  they wi l l  be added only a f ter spec i f ied 

criteria  h ave been me t inc luding an adequate env i ronmental 

analys i s . 



5 . 0  IRREVERS IB LE OR IRRETRI EVABLE COMMITMENTS OF RESOURCES 

I rrever s ib l e  or  i rre trievab l e  re sourc e commi tment s  

general ly conc e rn c hanges ini t i ated b y  the P rogram whi c h , at  

some later  time , c ould  no t be a l t e red so as to re s to re the 

presen t  order o f  env i ronmen tal re sourc e s . Gene ral ly , the s e  

i rretrievab l e  commi tmen ts  invo lve the de s t ruc t ion , t rans form­

a t ion , or  consump t ion of resourc e s  that are no t renewab l e , 

no t recoverab l e  fo r sub s equen t use , o r  are scarc e . 

The analys i s  o f  the envi ronmental  impac t s  that the RCS 

P rogram might c ause reached s everal c onc lus ions . Regarding 

e s t imated increases in p roduc t i on for s e l e c ted energy conser­

vat ion measure s , the  analys i s  conc luded there migh t  be some 

assoc iated increases  in a i r  and water po l lutants bu t that 

such inc reases  wou l d  not be s ign i fi c an t  on a nationwide 

ba s i s  or  a t  the indu s t ry l eve l . Any inc remental inc rease in 

p o l lutants  a s soc i a ted wi th the rema in ing energy conservat ion 

measures was e s t ima ted to be even more minima l . The net 

po l lut ion analys i s  showed a reduc t ion in air and wa ter  

po l lutant  emi s s ions as soc iated w i th the  e s t ima ted decreased 

demand for ene rgy . S imi lar c onc lusion s  we re reac hed , on a 

more qua l i t a t ive bas i s , regarding e s t ima ted a i r  and water 

pol lut ion impac ts  a t t ributab l e  to renewab l e  resourc e mea sure s . 

I t  was e s t ima ted that the net change in emi s s i on s  in bo th 

ca tegories  of measures would be bene f i c i a l  but also  sma l l  

when analyz ed o n  a nat ional bas i s  ( s e e  Tab l e  3 - 4 ) . Inc reased 

produc t i on might a l s o  c ause some inc rea s e  in the use  o f  

human resourc e s . 

Apart from the forego ing summary o f  po tent i a l  a i r  and 

wa ter pol lut ion , the envi ronmental analy s i s  did no t d i s c lose  

any ba s i s  in fac t to  conc lude tha t imp l ementat ion of  the 
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Program wi l l  resul t  in the consump t ion , de s t ruc tion , or  

trans forma t ion o f  any s carce or  nonrenewable resourc es or  in  

the  curtai lment of  the range of  po ten t i a l  u s e s  o f  the env i ron ­

men t . 
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6 . 0  DESCRIPT ION OF ALTERNATIVES TO THE PROGRAM* 

The purpos e  o f  thi s  sec t ion i s  to evaluate the reason ­

ab l e  a l ternative s to the propos ed RCS P rogram , inc luding the 

no - ac t i on a l te rnat ive . Sec ti on 6 . 1  d i s c u s s e s  the pos s ib l e  

e f fec t  o f  not having an RCS P rogram . Sec t ion 6 . 2  des c ribes 

the e f fe c t s  of s e l e c t ed a l t e rnat ives wi thin the RCS Program . 

Sec t i on 6 . 3 d i s cu s s e s  po l i cy and legi s l ative a l ternat ives 

that might be u s ed to increase the e f fec t iven e s s  and scope 

o f  the P rogram o r  to ach i eve s imi l ar goal s . 

* Var i o u s  Pro g ram a l t e r na t i v e s  w e re ana l y z e d  i n  conn e c t i o n  w i t h  
t h e  r e g u l a tory ana l y s e s .  Tho s e  a l t e r na t i v e s  w e r e  a na l y z e d i n  
de t a i l  i n  t he Draft a n d  Fina l R e g u la t o ry A na ly s e s  and were 
s ummar i z e d  i n  t h e  No t i c e  of Propo s e d  Ru l ema k i n g . Pub l i c  com­
m e n t  was  i n v i t e d  o n the draft ana ly s i s  and pro p o s e d  ru l e . 

T h e  Draft R e g u l a tory A na ly s i s  exam i n e d  prop o s a l s  re l a t i n g  to 
( 1 )  t h e  scop e of the Pr o gram audi t,  ( 2 )  the s c o p e  o f  the 
e n e r g y  c o n s e r v a t i o n  m e a s u r e s  a ud i t ,  ( 3 )  the s c op e  and dur a ­
t i o n  of p o s t - i n s t a l l a t i o n  i n sp e c t i o n s ,  ( 4 )  t h e  s c o p e  of tra i n ­
i n g  for e n e r g y  audi t o r s ,  ( 5 ) t h e  s c op e of i n s ta l l a t i o n  s t and­
ards for l o o s e - fi l l  i n s u l a t i o n, ( 6 )  the ma t e r i a l s t a ndard fo r 
p u t t y ,  ( ? )  t h e  ma t e ri a l  s t andard fo r g l a z i ng c omp o u nd, and 
( 8 )  the ma t e r i a l s ta ndard for a t t i c  i n s u l a t i o n . Thi s i nfo rma ­
t i o n  was  ut i l i z e d i n  c o nne c t i o n  wi t h  t h i s  EIS . Of t h e s e  e i g h t  
s e t s  o f  a l t e rna t i v e s  di s c u s s e d  i n  t he Draft R e g u la t o ry Ana ly s i s ,  
numb e r s  1 ,  2, 4 ,  6 ,  a nd ? ha v e  no t b e e n  a ddr e s s e d  i n  t h i s  EIS, 
b e c a u s e  t h e y  w e r e  no t c o n s i d e r e d  to  p r e s e n t  i mp o r tan t v a r i a ­
t i o n s  i n  p o t e n t i a l h e a l t h ,  s a fe t y ,  or  o th e r  e n v i ronm e n ta l im­
p a c t s . A l t erna t i v e  s e t s  3 ,  5 , and 8 h a v e  b e e n a ddre s s e d  in  
t h i s  c hap t e r . 

T h e  F i na l R e g u l a tory A na l y s i s  addr e s s e d  addi t i ona l a l t e rna­
t i v e s  p rop o s e d  dur i ng pub l i c  commen t o n  the prop o s e d  r u l e  and 
i t s imp a c t  ana l y s e s . Tho s e  a ddi t i o na l  a l t e r na t i v e s  c o n s i de r e d  
t o  p r e s e n t  imp o r ta n t  vari a t i o n s  i n  p o t e n t i a l hea l t h ,  s a fe ty , 
or o t h e r  e n v i r onme n t a l imp a c t s  ha v e  a l s o  b e e n  a ddre s s e d  i n  
t h i s c hap t e r . 
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6 . 1  No -Ac t i on Al ternat ive 

The imp ac t s  of the Re s Program were analyzed in re l a t i on 

to a no - ac t ion or basel ine a l t e rnat ive postul ated to extend 

through the Program per i od ( from 1 9 80 through 1 9 84 ) [ DOE , 

Oc tober 1 9 7 9 ] .  Thi s  analy s i s  resul ted in  the e s t imat i on 

that up to 1 7 . 2  mi l l i on homeowners c ou l d  ins t a l l  at  l e a s t  

one ene rgy c onservation mea sure as a resu l t  o f  the Program 

and , i f  they did so , c ould reduce the proj ec ted res iden t i al 

energy u s age by up to 1 1 . 04 quads . ( The s avings as soc i ated 

wi th renewab l e  re sourc e s  are no t quant i fied . They are 
expec ted to be muc h  sma l l e r  than 1 1 . 04 quads . )  Us ing the s e  

as sumptions , the p o l lutant emi s s i on change s  assoc i ated w i th 

the decre ased need to p roduce energy and the increased need 

to produc e certain ene rgy c ons e rvation materi al s were e s t i ­
mated and used t o  provi de a bas i s  for a s s e s s ing the env i ron­

men tal impac t of the Res P rogram . 

Using the s ame basel ine period to evaluate the no ­

act ion al ternat ive leads  to the conc lus i ons that , i f  the Res 
Program were no t imp l emented , ( I )  l e s s  than the e s t imated 

1 7 . 2  mi l l i on homeowners who might part i c ipate in the Program 

woul d  ins tal l and bene f i t  from ene rgy conservation and 

renewabl e  resourc e measure s , ( 2 )  l e s s  than the e s t imated 

reduc tion in  resident i a l  energy u s age o f  up to 1 1 . 04 quads 

woul d  be real ized , and ( 3 )  l e s s  than the e s t imated po l lutant 

emi s s ion changes ( primari ly reduc tions ) wou ld oc cur . 

I f  the basel ine were ex tended beyond 1 9 84 , however ,  i t  

i s  po s s i b l e  that some o f  the househo lds that are expec ted to 

ins ta l l  measures from 1 9 80 through 1 9 84 as a re sul t of the 

Res Program wou l d  eventual ly i n s ta l l  the measure s even in 

the absence of the P rogram . The l ike l i hood tha t they woul d  
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do so shou ld be  h i gh i f  energy - rel ated expenses cont inue to 

increase as a p ropo rtion of househo ld budge t s . Such ris ing 

expens e s  may eventua l l y  make the in s t a l lat i on o f  an i n ­

c reas ing numb er o f  measures a fi nanc i a l ly attrac t ive or  even 

imperative op t ion regard l e s s  of the ReS P rogram . 

Us ing an extended basel i ne period to evaluate the no ­

ac ti on alternative l e ads to the conc lus ions that i t  i s  

l i kely that ( 1 )  ins tallati on o f  energy cons e rva tion and 

renewab le resourc e measu res by an undetermined number o f  

hou seholds that wou ld have ins tal led them under the P rogram 

might s t i l l  be accomp l i shed bu t at  a l ater date , ( 2 )  some o f  

the reduc tion i n  res iden t i al ene rgy usage as soc i ated wi th 

the s e  ins tal lat ions might s t i l l  be real ized but at a later  

date , and ( 3 )  some of  the corre sponding pol lutant emi s s i on 

changes might s im i l arly be de l ayed but migh t  s t i l l  be real ­

ized . 

S ince the ReS P rog ram provide s fo r consumer informa t ion 

and spec i fi e s  ins ta l l ation and ma teri a l s  s t andards , the no ­

ac t ion al ternat ive i s  a l so l i ke ly to re sult  in a mo re 

poo rly in fo rmed pub l i c  and in a reduc tion in bene f i t s  that 

wou ld have been obtained by comp l i ance wi th the s tandards . 

In add i tion , some peop le who wou ld have instal led measures 

regardless  of the exi s tence of the Res Program , wi l l  take 

advantage of i t s servi ces , and wi l l  thus be mo re l i kely to 

have s a fe and e f fe c t ive produc ts ins tal led than had there 

been no P rogram . I f  the Res P rogram we re not imp l emen ted , 

th i s  bene f i t  wou ld a l so be negated . 

On balanc e , i t  s eems probab l e  that the no - ac tion al ter­

na tive wou ld fa i l  to ach ieve many of the posi t ive impac ts  

e s t imated in connec tion wi th the imp l emen tation o f  the  Res 
Program . To the ex tent that the no - ac t ion a l t erna t ive wou ld 
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ach i eve s im i l a r  impac ts , i t  seems l i ke ly that such impac t s  

wou ld be smal l e r  i n  magn i tude and take cons iderably longe r 

to occur . Perhap s  mo s t  importan t ly , many o f  the bene f i t s  

as soc i a ted w i th s a fety and e f fec t ivene s s  s tandards whi c h  are 

expec ted to be real iz ed in connec t i on w i th the Program migh t  
no t b e  real i zed i f  the no - ac t ion a l tern a t ive were adopted . 

6 . 2  Al ternative s Wi thin the P rogram 

6 . 2 . 1  Enforcement o f  Ins t a l l a t ion S tandards 

6 . 2 . 1 . 1  E f fe c t ivenes s  

The Program inc ludes a sys tem o f  po s t - ins tal l a t ion 

inspec t ions as a mechan i sm to en force the ins tal l a t ion 

s t andards of the RCS Program . A p r imary purpose of the se 

inspe c t ions i s  to ensure the sa fety and e f fe c t ivene s s  of 

ins tal l at i ons carr i ed out under the Program . The p ropo sed 

rule requ i res po s t - ins tal l a t ion inspec t i ons o f  a l l  ins tal l a ­

t ions o f  vent dampers , e l e c t r i c  o r  mechan i c a l  i gn i t ion 

sy s t ems , and wind ene rgy sys tems . It requ i re s  random po s t ­

ins tal l a t ion inspec t ions o f  a spe c i f i ed percentage o f  a l l  

o ther me asures ins t a l l ed under the Program . 

The enforcement program e s t ab l i shed for the RCS 

Program i s  related to the experience of ut i l i t i e s  whi ch cur­

rently have retro f i t  p rograms that contain pos t - ins t a l l at ion 

inspect i on s . Ut i l i t i e s  inc luded i n  thi s  group are the 

Pac i f i c  Ga s and E l e c t r i c  Co . ( PG & E ) , Ar izona Pub l i c  Serv i c e  

Co . ,  S a l t  River Proj e c t , and the Tennes see Val l ey Au thority 

( TVA) . Each o f  the s e  ut i l i t ies  inspec t  some perc ent age o f  

the ins tal l at ions that o c cur under i t s  retro f i t  program . 

The perc entage inspe c ted ranges from about 5 percen t  for the 
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Arizona Pub l i c  Serv i c e  Co . and the Sal t River Proj e c t  to 100 

percent for the TVA . 

The Arizona Pub l i c  Serv i c e  Co . inspect ions are 

l imi ted to insu l at ion R-value s only : tha t i s , the ut i l i ty 

checks that the R -value spec i fi ed by the cont rac tor was 

ac tu a l ly instal l ed . The Ar izona Pub l i c  Serv i c e  Co . repo rted 

that , of 8000 inspec tions c arried out s inc e the program was 

begun , only twi c e  was a c ontrac tor rec a l l ed to the j ob s i te . 

The S a l t  River Proj ec t ,  wh ich has to date conduc ted 

approximately 24 , 0 0 0  aud i t s  and sold abou t 3 , 5 00 ins t a l l a ­

t i on s , reports  that i t s  5 percent random inspe c tions o f  

a t t i c  insu lat ion ins tal l a t ions have resu l t ed in "prac t i c a l ly 

no prob l ems . "  "Occas iona l ly , "  however ,  c a s e s  have been 

found in whi ch rec e s s ed l igh ting fixtures had been c overed 

by insu lat ion , incorre c t  materi a l s  were u s ed , and work was 

comp l e ted in an unwo rkmanl i ke manner .  No inj u ri e s  we re 

reported as a resu l t  o f  the s e  ins tal l ations . The S a l t  R iver 

Proj e c t  operates wi th a spec i fied l i s t  of l i c ensed c ontrac ­

tors . 

The Pac i f i c  Gas and Elec tric  Co . ,  whos e  program 

was ini t i ated in January 1 9 7 8 , has a pol i cy o f  inspe c t ing 

a l l  wal l  and a t t i c  insulat ion ins tal l at ions for wh ich cus to ­

mers reque s t  an inspec t i on . PG & E a l so urge s a l l  cus tome rs 

to request  inspe c t i ons fo l lowing ins t a l l a t ion . PG & E 

reports tha t , when i t s  program was f i rs t  begun , the contrac ­

tor c al l - back rate was in the range o f  40 to 50  percent o f  

a l l  ins t a l l at ions . However ,  b y  Decembe r  1 9 7 8 , that fai lure 

rate had dropped to 2 percent . PG & E at tributed the ini tial  

probl ems to  c ontrac tors ' inexperi enc e in making ins t a l l a t ions 

comp ly wi th i t s  s tandards . Onc e  the c on trac tors become 

fami l i ar wi th the s t andards , ins tal l a t ions were increas ingly 

made in c on formanc e  wi th such s tandards . 
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TVA ' s home re t ro f i t  p rogram has been in ope rat ion 

for three years and requires  a po s t - ins t a l l a t ion inspec t ion 

o f  any j ob for whi ch TVA p rovide s financ ing . To date , TVA 

has c onducted 1 6 , 0 00 such inspect ions . However , i t  has only 

recen t ly begun to ma intain a re cord of the numbe r  of instal ­

lat ions which we re found to be inadequat e .  TVA reports that 

in app rox imately 25 perc ent of a l l  ins t a l l a t ions the con ­

trac tor h a s  been requ i red t o  re turn t o  the s i te for cor­

rec t ive ac t ion . TVA inspec t s  insulat ion insta l lat ions for 

both R-value and handl ing of rec e s sed l ight ing fixtures . I t  

insp e c t s  s torm doors and s torm window in s t a l l a t i ons for 

workmanship and thermal b re aks . TVA has been p romo t ing 

measures o ther than at t i c  insulat ion s ince November 1 9 7 8 . 

I t  bel ieves that de fe c t s  i n  ins tal lat ions o f  a t t i c  insulat ion 

have been reduc ed overal l .  As would be expec ted , the le arning 

p ro c e s s  re flec ts higher i n i t i al fai lure rates  for the o ther  

measures inspe c t ed . As  contractors gain experienc e with 

s tandards , c on formance inc rea s e s  rapidly . 

The e f fectiven e s s  o f  the Program enforcement wi l l  

dep end particu larly on s everal fac tors : firs t , the extent 

to whi c h  peop l e  who decide to purchase measure s because o f  

the Program aud i t  do s o  through the ut i l i ty ' s  arrangement 

service  ( or are o therwi s e  inc luded in the poo l for po s t ­

instal lat ion inspe c t ions ) ;  s e cond ly , me aningful s anc tions 

and the resourc e s  devo ted to the inspec t ions by the S t a t e s  

or  the i r  inspect ion agen t s ; and third , whe ther and how muc h  

the cus tomer mus t  pay f o r  s u c h  inspec t ions , whi c h  i s  to b e  

dec ided by e ach Pub l i c  Ut i l i ty Commi s s ion . 

I f  the 100  perc ent po s t - instal l at ion inspec t ions 

of vent dampers , wind energy devi c e s , and e l ec troni c  i gn i t ion 
sys tems are c arried out as requi red by the Program , DOE 

be l i eves the potential  hazards o f  the s e  devi ces  wi l l  be 
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reduced to a minimum . However , i f  the p r i c e  o f  the requ i red 

inspe c t ion i s  perc e ived by customers as high , cus tome rs may 

dec ide no t to have such inspection s . The degree to wh ich  

thi s might happen c anno t be e s t imated . 

The P rogram ' s  random po s t - instal l ation inspec t ion 

requi rement fo r a l l  o ther sugge s ted measures is princ ipal ly 

designed to a s sure the e f fe c t ivenes s  o f  the  inspec ted measure s . 

Conversat ions wi th rep re sentatives o f  u t i l i ties  curren t ly 

inspec ting insta l l at ions o f  insu l ation and o the r measure s 

inc luded in  the RCS Program under thi s c a tegory have iden ti ­

f i ed no s i tuat ions in wh ich improper instal l ation has re sul ted 

i n  a hea l th hazard to the oc cupants . Thus , reasonab le  
a l te rnat ives c ould inc lude sma l ler perc entages of  po s t ­

i n s ta l l a t ion i nspec t ions cons i s t en t  wi th app ropri ate ac tion 

to ensure e f fe c t ivene s s . The Program perm i t s  S tates to 

reduce the 1 0  percent random inspec t ion requi rements upon 

demon s trat ion to and app rova l by DOE that the 10 percent 

leve l i s  unnecess ary to ensure s a fe and e ffec t ive ins tal l a ­

tions unde r the Program . 

The e f fe c t iveness o f  the random inspec t ions in 

as suring s a fety and qua l i ty wi l l  a l so depend on how e f­

fec t ively con trac tors are s an c t ioned for fai l ing to mee t  the 

standards and upon the resourc es devo ted to such inspec tions . 

I f  con t rac tors are removed from the P rogram l i s t s  fo r a 

spec i fied reas ons ( e . g . , numbe r  or  type o f  violat ions ) ,  they 
may be more l i ke ly to mee t the s t andards in eve ry j ob than 
i f  they mere ly have to corre c t  those viol at ions d i s c overed 

through the inspec tions . The sanc t ions for viola tion o f  the 

s t andards wi l J  be determined by the S tates . DOE intends to 

mon i tor the e f fec tiveness  o f  the enforcement p rogram ins t i tu t ­

e d  b y  the S tates  and to cons ider change s in the RCS P rogram 

regu l a tions i f  i t  determines that hea l th and s a fety p rob lems 

may oc cur . 
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6 . 2 . 1 . 2  Al ternative Leve l s  o f  Inspec t ions 

Three a l t e rnatives were p roposed for the requ i red 

scope of  the  random po s t - ins t a l l a t ion insp e c t i on s  c overing 

a l l  measures exc ep t  ven t dampers , e l e c tric  or mechan i c al 

i gn i ti on sys tems , and wind sys tems* : 

( 1 )  No inspec tion requ i rement 

( 2 )  Requ i re d i s tribu t i on of s e l f - inspec tion 

materials  to a l l  aud i t ed homes and o f fe r  

pos t - ins ta l l at ion insp e c t ions o n  reque s t . 

( 3 )  Requi re inspec tion o f  al l ins tal l ed measures .  

Two add i t ional a l ternatives were p ropo s ed regarding 

the duration of the requi rement for po s t - ins tal l a t ion inspec -

t i ons : 

( 4 )  Require inspec tions for the dura t i on o f  the 

P rogram . 

( 5 )  After an unspec i fied i n i t i a l  peri od , S tates  

may , at  the i r  d i s c re t ion , remove the  inspec -

t ion requ i rement . 

As ment i oned above , DOE has  found some evidenc e 

that  c ertain conservat ion and s o l ar mea sures are no t cur­

ren t ly b e ing instal l ed properly . E l iminat ing inspe c t ions 

a l toge ther , as in propo s ed al ternat ive 1 ,  would  increase the 

s a fe ty risk of the covered dev i c e s  and decrease the i r  e f fec ­

t iven e s s  relative to that under the Program . Perhap s  the 

mo s t  no t i c e ab l e  change would  be in the e f fec t ivenes s  and 

s a f e ty o f  insulat ion measure s ,  as shown by exi s t ing inspec -

*Se e t h e  n e x t  s ub s e a t i o n �  6 . 2 . 1 . 3 � r e g a rdi ng t h e s e  t h r e e  
p r o p o s e d  me a s ur e s .  
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t i on programs , and the e f fec t ivene s s  and s a fe ty o f  so lar 

sys tems bec ause o f  t h e i r  comp l ex i ty and re l a t ively rec ent 

deve lopment . ( Al ternatives  for urea- fo rma ldehyde foam 

insulat ion are di scussed in Sec t ion 6 . 2 . 1 . 4 ) . The magni tude 

of the s e  prob l ems i s  unc ertain . 

The second a l ternat ive could po ten t i a l ly accomp l i sh 

the s ame degree o f  sa fe ty and e f fec t iveness  as the P rogram 

requi rements . The P rogram propos ed inspe c t ion o f  2 0  percent 

of a l l  me asures ins tal led ( except that 1 0 0  percent inspec t i on 

wou ld be requ i red for vent dampers , e l ec t r i c  or  mechan i c a l  

ign i t ion sys tems , and wind ene rgy sys tems ) .  Many o f  the 

measures can read i ly be inspec ted for both sa fety and 

e f fe c t iveness by a homeowner . For examp l e , c aul king and 

weatherstripp ing c an be checked easi ly , as can storm windows 

and doors , therma l windows and doors , and c lock  thermostats . 

Moreove r ,  valuab l e  pub l i c  in fo rma t i on i s  widely ava i l ab l e  

regarding the se measures . 

On the other hand , there are some measures wh i ch 

canno t be inspec ted read i ly . The se measure s inc lude c e i l ing , 

wal l , and floor insu l a t i on , a c t ive solar spac e heat ing 

systems , and solar dome s t i c  ho t wa ter sys tems ( and comb ined 

ac t ive solar spac e heat ing- hot wa ter sys tems ) .  The se mea ­

sure s c ould b e  inspec ted b y  qua l i fied inspec tors on reque st  

by the  homeowner . Th i s  a l t ernat ive , as the  f i rs t , wou ld 

no t i c e ably  l owe r the costs  of imp l ement i ng the Program . 

There wou ld be no as su ranc e , howeve r ,  that in­

s ta l l a t ion s other than the s e  for wh i c h inspe c t ions are 

requi red wou ld be inspec ted . The e f fe c t ivene s s  of the 

second al terna t ive wou ld dep end upon the i n i t i a t ive o f  the 

homeowner to c onduc t the inspec t i on or  reque s t  it ( which 

would , in turn , be dependent upon the cost  of  the pos t -
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instal lat ion inspec t ion ) and the qua l i ty o f  · the s e l f - inspec ­

t ion documen t s  used by the homeowner . The s e  fac t ors are 

subj e c t  to sub s tant i a l  variat ion and unc ertainty . Thus , 

wh i l e  th i s  op t ion might help m i t i gate poten t i a l  c o s t s , i t  
wou ld no t b e  l i kely to achieve the sa fety and e f fe c t ivene s s  

wh i ch could b e  rea l i zed by requiring inspec t ion o f  some or 

all measure s ins tal l ed . 

Al terna t ives 3 and 4 wou l d  be both the mo s t  

expens ive approaches and the mo s t  l ikely t o  reduc e s a fety 

hazards to a minimum . The magn i tude o f  th i s  reduc t ion can­

not be e s t imated accurately at  th i s  t ime . The adop t ion o f  

opt ions 3 and 4 wou ld probably add sub s tan t i a l c o s t s  to the 

Program wi thou t c ommen surate value . As noted above , many o f  

the measures can b e  inspec ted eas i ly by homeowners . Moreover , 

as des c r ibed prev ious ly , i n i t i a l  inspe c t ions and random 

pos t- ins tal l a t i on insp e c t ions have been succ e s s ful . Comb ining 

the se op tions , as  p ropo s ed , i s  thus pre ferab l e  to a l t erna t ive s 

3 and 4 .  

Al ternative 5 i s  d i f fe rent from the P rogram in 

that it wou ld a l l ow a S tate to end i t s  inspe c t ion program 

wi thou t hav ing to demons trate that i t  was no longe r needed . 

The e f fe c t  o f  th i s  al ternat ive on poten t i a l s a fety p roblems 

canno t be quan t i f i ed . However , i t  wou ld not seem reasonab l e  

t o  permi t in spec t i on s  t o  end wi thou t a demon s trab l e  fac tual 

bas i s . The P rogram perm i t s  S tates  to reduc e the p roposed 

random inspec t ion perc entage requi remen t i f  such a bas i s  c an 

be demon s t rated to the s at i s fac t i on o f  DOE . I t  would seem 

tha t some l eve l o f  periodi c , s e l e c tive inspec t ions would be 

very important for ensuring sens i t iv i ty to sa fety and heal th 

cons iderat i on s  and that e l iminat ion o f  the s e  inspec t i ons 

should be permi tted only upon a demons trat i on tha t they are 

no t requ i red to ach i eve s a fety and e f fe c t ivene s s . 
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6 . 2 . 1 . 3  Vent Dampers , E l e c t r i c  or  

Mechanical  I gn i t i on Sys tems , 

Wind Energy Dev i c es 

The unc ert ainty about the magn i tude o f  the potential  

s a fety impac ts  of  each  of  the se dev i c e s  was d i s cu s s ed in 

Chapter 3 on po tent i a l  impac ts . The Program req u i re s  an 

inspe c t ion o f  eve ry ins t a l l a t ion o f  these three dev i c e s  

whi ch occurs under the P rogram . Th i s  approach shou ld minimize 

the potent i a l ly s evere s a fety and hea l th e ffec ts  as soc i at ed 

w i th the s e  measures shou ld they mal funct ion . Th i s  app roach 

a l so enta i l s  increased personnel and costs . However , these 

c o s t s  were deemed nec e s s ary in l igh t o f  the potential  sa fety 

impac t s  o f  the s e  measures . 

An a l t ernat ive app roach wou ld be to reduce the 

po s t - inspec t ion requiremen t to 1 0 0  percent o f  the f i r s t  ten 

ins tal l a t ions by each cont rac tor , and 20 percent therea fter . 

Th i s  l e s s  cos t l y  a l te rnat ive as sumes that the h i gher ini t i a l  

inspec tion l eve l wou l d  ass ure prop e r  unders tanding o f  and 

comp l iance with the RCS ins t a l l a t ion standards by contractors , 

few o f  whom are l i kely  to have ex tens ive exper ience wi th 

the s e  devi c e s , wh i l e  the 2 0  percent spo t checks wi l l  be 

s u f f i c i ent to ensure safety there a f te r . As men tioned above , 

the e f fec t iveness o f  the sub sequent 2 0  percent random in­

spect ion wou l d  depend on  meaningful en forcement and sanc t ions 

e s tab l i shed by S tates for violat ions o f  the s t andards . The 

magni tude o f  the poten t i a l  increase in s a fety hazard , i f  

any , as soc i ated w i th reduc ing the 1 0 0  percent inspe c t ion 

requ i rement in this manner is unc e r tain . 

On balance , DOE bel i eves i t  i s  pre ferabl e  to 

requ i re 1 0 0  pe rcent po s t - ins t a l lat ion inspect ions fo r the se 

three devi ces , at l eas t un t i l  there is a fac tual bas i s  to 
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conc lude tha t po ten t i a l  hea l th and s a fety ri sks are minima l . 

Other alternative s may be sui tab l e  for measures w i th lower 

potential  ri sks or  where there i s  widesp read knowl edge and 

expe rience with  the devi c e s . However ,  regarding these three 

devi c e s , mo re pub l i c  education and exper i ence i s  nec e s sary 
b e fore adop t i ng l e s s  s t ringent a l terna tive s . 

6 . 2 . 1 . 4 Urea-Formaldehyde Foam 

Unc ertai nty abou t the magni tude o f  the po tential  

safety haz ards o f  thi s p roduc t was d i scussed in Chap ter 3 on 

po tent i a l  impac ts . The Program requ i re s  pos t - in s t a l l at ion 

inspe c t ion o f  40 perc en t  o f  the f i r s t  ten UF foam insul a t i on 

ins t a l l a t i ons by each contractor and a random 1 0  perc ent o f  

a l l  ins t a l l a t i ons ove r  the l i fe o f  the Program . The c r i t i c a l  

aspec t o f  thi s  requi rement i s  to ensure t h a t  each con t ractor 

ins ta l l s  urea - forma ldehyde foam p roperly from the b eginning 

o f  h i s  or her a s so c i a t ion wi th the RC S Program . The ini t i a l  

inspec t ions should as sure th i s ; the subsequent random inspec ­

t i on s  wi l l  help  as sure cont inuing rel i ab i l i ty . Although 

thi s  rel i ab i l i ty requ i remen t en tai l s  c o s t s , they are ou t ­

we i ghed by the demons trated nec e s s i ty to a s sure prope r  

instal l at i on . 

An alternat ive wou ld be to requ i re inspec t i on o f  

a l l  ins t a l l at iows o f  UF foam insu lat ion per formed under the 
Program . Thi s  increase wou ld undoub tedly reduce the po ten­

tial  for uns a fe i n s ta l l a t i ons unde r  the Program ; however ,  
the extent o f  th i s  reduc t i on c anno t b e  quan t i f i ed . Thi s  

apyroach wou ld increase c o s t s  s i gni f i c antly . Moreove r ,  i t  
/ 

is not l i ke ly that inc reased po s t - ins tal l a t i on inspe c t i ons 

w i l l  be mo re e ffec t ive than the propo s ed l eve l . The e s sential  

po int  is  that contrac tors wi l l  know that  the i r  wo rk will  be 

checked and that they wi l l  be he ld accountab l e  for improper 

ins t a l l a t i on . 
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I f  ure a - formaldehyde foam insulat ion i s  improperly 

instal led , the po ten t i a l  hea l th hazard ( i . e . , fo rma ldehyde 

vapo r )  i s  ext reme ly expens ive to c o rrec t .  I t  i s  a l so almo s t  

impo s s ib l e  t o  de termine i f  the p rob l em occurred as a re sul t 

o f  fau l ty materials  or  faulty ins t a l l a t ion . A po s s ib l e  

re so lut ion o f  th i s  prob l em would be t o  requ i re the manu­

fac ture r and the ins t a l l e r  to agree in advanc e  of instal ­

lat ion to share j o intly and s eve ra l ly in l i ab i l i ty for any 

damages c au s ed in c onne c t ion wi th the ure a - forma ldehyde 

foam . Thi s  a l ternative wou ld a l so reduce the poten t i a l  for 

hea l th or s a fe ty haz ards by i nc reas ing the inc ent ive to use 

s a fe mat e r i a l s  and perform a p roper ins tal l a t ion . The 

wi l l ingne s s  of manu fac turers and installers  to part i c ipate 

in a p rogram c ontaining such a l i ab i l i ty requi rement i s  

unc e rtain . 

6 . 2 . 2  Ma terial  Standards En forc ement 

The Program does no t require en forc ement o f  material  

s t andards . Al though contractors mu s t  use s t andard produc ts  

for al l ins tal l at ions performed under the  Program , no  check 

of these produc ts  i s  requ i red , w i th one exc ept ion . I f  a 

cus tomer or  any o ther person a l l eges inj ury because a 

contractor used sub s t andard produc ts , he or she sha l l  be 

ent i t l ed to redre s s  under approp riate  proc edures .  These  

proc edures might inc lude tes ting for c omp l i ance . 

The heal th and s a fe ty hazards o f  each produc t have been 

d i s cus sed in Chap ter 3 ,  as has the intent and sourc e of the 
standards c onta ined in the Program . For many o f  the manu fac ­

ture rs whose  produc ts  are ins tal led under the ReS , some form 

o f  test ing p roc edure s currently exi s t s  for vi rtua l ly al l , o f 

the s a fe ty - re l ated propert i e s . The s ame i s  true for many o f  

the e f fec t ivene s s - re l ated proper t i e s . As examp l e s : ( 1 )  the 
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fire safe ty and corro s ivene s s  standards propo sed by DOE for 

cel lulose insulat ion are the s ame a s  tho se  propo sed by the 

Consume r P roduc t S a fe ty Commi s s ion ( CPSC ) ; ( 2 )  GSA has a 

test ing program wh ich inc ludes  fire s a fe ty t e s t ing for al l 

insulat ion i t  purchas e s  ( many manu fac turers produce a l l  
the i r  insulat ion t o  GSA spe c i fica tions ) ;  ( 3 )  mo s t  local 

bui lding code s do no t a l l ow the instal lat ion of vent dampers 

wh ich do not bear the l abe l of a maj or te s t ing l aboratory 

( such as UL or  AGA ) that conduc t s  random inspec t ions for 

comp l i ance wi th vo luntary s a fety s tandards . 

Some o ther s tandards e s tab l i shed for ma terial  prope r t i e s  

are no t curren tly enforced or veri fied i n  any way b y  any 

test ing author i t i e s . Though GSA i s  l ikely to adopt certain 

o f  DOE ' s  f i re safety test procedure s in the near fu ture , and 

then to begin t e s t ing for comp l i anc e , o ther RCS P rogram 
s tandards wi l l  have no such backup . 

Two a l t e rnatives are po s s ib l e  to h e lp as sure comp l i anc e 

wi th the ma terial  s tandards : 

( 1 )  Requ i re tha t a l l  materi a l s  used in the Program be  

tes ted by an independent l aboratory for comp l i anc e wi th the 

s a fety- re l ated s e c t ions of the ma terial  s tandards . The s e  

sec t ions are , ( a )  for a l l  insu lat ion : f i re s a fe ty and 

corros ion ; ( b )  for vent dampers and e l ec tric or mechanical  

igni tion dev i c e s : the  ent i re s tandard ; and ( c )  for  urea ­

fo rmaldehyde foam insu l a t ion : the s tandard for free forma lde ­
hyde content . Laboratories  t e s t ing insu l a tion would have to 

be ac c redi ted under the Nat ional Voluntary Labo ra tory Ac c red­

i tat ion Program ( NAVLAP ) o f  the Department o f  Comme rce . 

( 2 )  Requ i re that al l mater i a l s  used in the Program be  

label led or  give other evidenc e of  comp l i anc e wi th DOE 
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material  s tandards . One a l te rnat ive to l ab e l l ing i s  the 

d i s t ribut ion o f  spec i fi c at ion sheets  ( containing t e s t  re ­

sul ts ) to a l l  re tai l e rs or  c on trac tors to be given to the 

ul t imate user  of the p roduc t .  

Each al ternative may reduce the poten t i a l  for hea l th 

and s a fe ty hazards ari s ing from imp roperly made material . 

The f i rs t a l te rnat ive i s  l ike ly to have the greatest  e f fec t 

s ince ac tual tes t ing wou ld be requ i red . The degree to which 

any potential  haz ard wou ld be reduced under th i s  a l t e rnat ive 

c anno t be quan ti fied at th i s  time . The di sadvant age o f  th i s  

al ternat ive i s  t h a t  i t  might be cos t ly f o r  many manu fac ture rs 

to comp ly w i th i t . Prices for the i r  p roduc t s  might r i s e , 

and as a re su l t  some manu fac turers migh t  no t partic ipate in 

the Program . Some l arge manu fac ture rs w i th the i r  own te s t ing 

fac i l i t i e s  migh t  obj ec t  to the requi rement for " independen t "  

tes t ing . 

The second a l ternative i s  l i ke ly to be l e s s  e f fe c t ive 

than the firs t op t ion since some manu fac turers may l abel  

the i r  produc ts  incorre c t ly . As  wi th the  first  al ternat ive , 

the degree o f  risk reduc t ion i s  unc ertain . However , DOE 

b e l ieves that the great maj ori ty o f  manu fac ture rs wi l l  

prope rly l ab e l  the i r  produc ts . Th i s  a l ternat ive i s  the re fore 

l i kely to be e ffec t ive in ensu ring c omp l i ance w i th DOE 

material  s tandards . The a l ternat ive also  wou ld p rovide more 

in format i on to c on sumers under the P rogram . On the o ther 

hand , it  migh t  inc rease some p roduc t co s t s  and migh t  c ause  

some manu fac turer s  to ke ep the ir produc t s  ou t o f  the  Program . 

A th i rd a l ternat ive cou l d  be to inc lude both requ i re ­

men ts  in the Program . Thi s  a l terna t ive wou ld reduce the 

po tential  for haz ards and p rovide more in format ion to the 

u l t imate users . I t  wou ld , however , increase c o s t s  and po s -

6 - 1 5  



s ib l y  reduce manu fac turer partic ipat ion . An in t e rmedi ate 

approach would be me re ly to requi re that e i ther  of the se 

al ternatives be used . Th i s  a l ternative , whi l e  less cos t ly 

than requi r ing bo th p ropo s a l s , would a l so b e  subj e c t  to the 

s ame obj e c t ions no ted above but to a l e s ser degre e . 

6 . 2 . 3  Addi t ional Measures 

The p ropo s ed Nat ional RCS Program e s tab l i shes  a manda­

tory mechan i sm for adding measures to the  aud i t s  and o ther 

s e rvi c e s  which u t i l i t i e s  and home heat ing supp l i e rs mus t  

o f fer . That  i s , f o r  inc lus ion in the nat ional RCS P rogram , 

the s e  measures mus t  be des ignated by the S e c re tary by ru l e  

in comp l i ance w i t h  Sec tion 2 1 0 ( 1 1 ) ( 1 )  o f  the Ac t .  S everal 

c r i teria have been p roposed fo r add ing measures by ru l e . 

Thes e  c r i teria are : 

( 1 )  The measure ' s  p rimary purpo s e  mus t  be the conserva­

t ion of energy or  the use of solar o r  wind ene rgy ; 

( 2 )  The measure mus t  b e  shown to have the poten t i a l  to 

s ave enough ene rgy to pay for i t s  purchase and ins t a l l a t ion 

in a substant i a l  frac t ion of the residen t i a l  bui ldings in at 

least  one c l imate zone ; 

( 3 )  The measure mus t  no t increase consumpt ion o f  non ­

renewabl e  ene rgy in typ i c a l  houses in a sub s t ant i a l  port ion 

o f  the Uni ted S tates . That i s , measures wi l l  no t be added 

whi ch wou ld s ave energy in houses  in some areas o f  the 

c ountry but wh i ch would inc rease ene rgy use i f  instal led in 

houses  in o ther areas ; 

( 4 )  The measure mus t  be shown to have a s i gni fi cant 

energy savings potential  for the nat ion i f  ins tal led in 

houses  in which it is appropriate ; 
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( 5 )  The measure mu s t  no t i nvolve swi tching from the 

use o f  one nonrenewab l e  fue l  to ano the r ; 

( 6 )  Te s t  data or  ac c eptab l e  me thods o f  c a lculat i on 

mu s t  be avai l ab l e  to e s t imate the ene rgy c o s t  s avings o f  the 

measure in individual hous e s ;  and 

( 7 )  The measure mus t  no t pre s ent a s i gni f i c an t  s a f e ty , 

f i re , or heal th haz ard when properly ins tal l ed . 

Cri terion ( 7 )  i s  e spec i a l ly important . 

A mo re s t ringent heal th and s a fety a l te rnative to 

c ri teri on ( 7 )  would requ i re the fol lowing s tandard in evalu­

a t i ng a propo s ed add i t ional mea sure : 

( 7 a )  I f  any evi denc e exi s t s  that the measure c reates  a 

potential  heal th , s a fe ty , or  f i re hazard when 

imp roperly ins tal led , then ne c e s s ary material  and 

instal l a t i on s t andards which  p revent such hazards 

mu s t  b e  fol lowed . 

I f  such ev idenc e ex i s t s  o f  poten t i a l  hazards , then the 

Program wou ld e s tab l i sh a requi remen t for po s t - i n s ta l l at i on 

insp e c t ions to reduce the po ten t i a l  numbe r  o f  improper 

ins tal l a t i ons . 

One alternat ive wou ld be to e l iminate c r i ter ion ( 7 )  and 

the a l terna t ive c r i te rion from the evaluat ion o f  po ten t i a l  

add i t ional me asure s . However , S e c t ion 2 l 2 ( b )  o f  NECPA 

requ i res that i f  mea sure s are added to the Program by ru le , 

the Sec re tary mu s t  promulgate nec e s s ary safety , e f fe c t ­

ivene s s , and ins tal l a tion s tandards . There fore , th i s  al terna­

t ive wou ld be unaccep tab le  in v i ew of the Congre s s ional 

mandate . 
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The resolution thus mu s t  be between reasonab l e  al ter­

nat ive c r i t e r i a  whi ch al low evaluation of  s a fe ty and e f fe c ­

t ivene s s , haz ards and the deve lopment o f  appropri ate s tan­

dards . In that regard , c r i terion ( 7 )  is more open- ended 

than the sugge s t ed a l t ernat ive ( 7 a ) . For examp l e , que s t ions 

wh i c h  would have to b e  an swered under c r i terion ( 7 )  would 

addre s s  what c on s t i tutes the prop er ins t a l l a t ion o f  a given 

measure and whether such " proper"  in s ta l l at i on ru l e s  out , by 

de fin i t i on , a s i gni f i c ant safety , f i re , or  health hazard 

( the reby po s s ibly negat ing the need for s tandards ) .  In 

contras t ,  the a l t erna t ive s t andard ( 7 a )  e f fe c t ively requ i re s  

that whenever there i s  any evidence o f  a po ten t i a l  heal th , 

s a fety , or f i re hazard a s so c i a ted wi th a propo s ed measure , 

nec e s s ary ma terial  and in s t a l l a t ion s t andards be e s tab l i shed 

be fore adding the measure to the Program . Adoption of the 

a l ternat ive migh t  en t a i l  add i t ional c o s t s  to manufacturers 

and might de l ay the use of some p ropo s ed measure s unt i l  

nec e s s ary s t andard s are incorporated o r  designed but would 

avoi d  the  de f i n i t i onal prob l ems of  c ri terion ( 7 ) .  

Ano ther a l t e rnative wou ld be no t to add any measure for 

wh i ch evidence ex i s t s  of poten t i a l  health or s a fe ty prob l ems 

from imprope r  in s t a l l a t i on . Thi s a l t e rnative wou ld maximi ze 

the reduc tion of  poten t i a l  hea l th or  s a fety p rob l ems . A 

d i s advantage o f  this  al ternative wou ld be the lo s s  o f  addi ­

t ional measure s wh i c h  may have a s i gn i fi c ant ene rgy s aving 

poten t i a l  and whos e  demon s t rated poten t i a l  for heal th or  

sa fety prob l ems could be minimized or  e l iminated through 

appropri ate ma terial  and ins t a l l a t i on s t andards . 

Ano ther a l t e rnat ive or means o f  c omp l ement ing the 

Program l i s t  o f  measures wou ld be to estab l i sh an app ropri ate 

mechan i sm for States to inc lude measures in the i r  S t ate 

P l ans for use in the i r  own j uri sd i c t ions ( S tate measure s ) . 
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Such a me chan i sm c ould requ i re , as  a minimum , c e r t i ficat i on 

o f  the me asure by a S tate agency and app roval o f  the cert i ­

ficat i on by DOE . S tate measures wou ld no t be inc luded a s  a 

part o f  the nat iona l P rogram but ra the r be o f fered by S tates  

in conj unc t ion w i th the national P rogram . They wou ld be 

o f fered only in the S tate c e r t i fying them . 

S tates  wou l d  c e rt i fy to DOE that such S tate measure s 

comp l i ed w i th a l l  app l i c ab l e  l aws and that there had been 

adequate pub l i c no t i c e  and pub l i c  hearings prior to the i r  

inc lus ion i n  the S t ate P l an .  DOE could fur ther ensure that 

the po ten t i a l env i ronmental imp ac t s  of any propo sed S tate 

measures we re con s i dered fu l l y by requ i r ing , prior  to ap ­

proval , that the c e rt i f i c a t i on inc lude as suranc e s  o f  the 

fo l lowing S tate ac t ions : 

( 1 )  The S tate mu s t  have made an adequate analys i s  o f  

the poten t i a l  envi ronmen tal impac t s  o f  the propo sed S tate 

me asure , held publ i c  hear ings on i t  as part o f  the S t ate 

P l an deve lopment , and evaluated and comp l e ted i t s  ana lys i s  

i n  re spon se to the pub l i c  commen ts . 

( 2 )  The proposed S tate measure mu s t  no t have a s i gni f­

i c ant adverse env i ronmen tal impac t .  

( 3 )  I f  the imp roper manu fac ture o r  in s t al l a tion o f  the 

mea sure could create a poten t i a l  heal th or s a fe ty prob lem , 

then the S tate mu s t  e s t ab l i sh adequate p roc edures to mi t igate 

th i s  prob l em . For examp l e , these procedures c ould be man ­

datory material  and in s ta l l at ion s tandards . 

( 4 )  The measure mu s t  reduce ene rgy use in a way wh ich  

is  con s i s tent with national energy p o l icy . That i s , the 

me asure mu s t :  ( a )  s ave o i l , such as  a conve rs ion from o i l  
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heat i ng to gas hea t ing ; ( b )  s ave o i l  and gas ( such as a 

convers i on from gas heat ing to a heat  pump where the e l e c ­

t ri c i ty i s  generated wi th coal ) ;  or ( c )  s ave nonrenewab l e  

resourc e s  ( such as a who l e  hou se fan o r  a n  e f fe c t ive sys tem 

to use renewab l e  re sourc e s ) . 

( 5 )  The measure mus t  not inc rease o i l  c onsump t i on , 

( thu s prec luding c onve rs i ons from gas heat ing to heat pump s 

where e l ec t r i c i ty i s  a t  l e a s t  par t i a l ly generated wi th o i l ) .  

The S tate agency c e rt i f i c a t ion al t erna t ive wou ld a l low 

S t a t e s  f l ex i b i l i ty in add ing measures to addre s s  the i r  

spec i f i c  j ur i sdi c t i onal needs , whi l e preserv ing DOE ' s  ab i l i ty 

to ensure that the se mea sure s do no t adversely  a f fe c t  the 

Program . As suming such a mechan i sm , th i s  a l ternat ive migh t  

increase the poten t ial  for s a fe ty hazards i n  some c a s e s  

s inc e some S tates  might no t have the nec e s s ary re sources  for 
evalua t ing poten t i a l  haz ards or for deve l op i ng and en forc ing 

s tandards . S ince S tates  wou ld be j u s t  as c oncerned wi th 

poten t i a l  hea l th or s a fe t y  r i sks as wou ld DOE , it is pos s i b l e  

tha t some S ta t e s  might  exc lude measures wi th poten t i a l  

haz ards ( even though such hazards migh t  be minimized o r  

e l iminated through app ropriate  s tandards ) because o f  the 

l ac k  o f  avai l ab l e  resources  for the deve lopmen t or enfo rc e ­

ment o f  s t andards . Viewed a s  an al t e rna t ive , th i s  mechan i sm 

could d i sperse personne l requ i remen ts ; on the othe r  hand , i t  

c ould increase burden s on S t ate  agenc i e s . Vi ewed a s  a 

comp l ementary func t ion , th i s  mechan i sm might s t imu late  

inc reased State  agency intere s t  and part i c ipat ion , improve 

the qua l i ty o f  research evaluat i on and d i s s eminat i on , and 

even ac c e l e rate the proc e s s  in some instanc e s . On b a l ance , 

i t  wou ld seem that adop t ion o f  th i s  op t ion wou ld help achi eve 
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the Congre s s ional goa l s  underlying the c reat ion o f  the RCS 

Program , part i cu l arly in l i ght o f  the checks and ba l ances 

e s tab l i shed by the p roposed cri te ri a . 

6 . 2 . 4  Indoor Ai r Qual i ty 

As d i s cu s s ed in Chapter 3 on potential  impac ts , some 

energy c onservation measures reduce  the a i r  exchange rate o f  

a hous e . Reduc ing the a i r  exchange rate i n  a hou s e  c on ­

taining a high magni tude o f  a i r  pol lutan t  emi s s ions c ould 

a l so reduce indoor a i r  qual i ty .  

An a l ternative which could be imp l emen ted to mi t igate 

this  poten t ial impac t and to help info rm hou s eholds of  i t  

wou ld b e  t o  inc lude c ons iderat ion o f  indoor a i r  qua l i ty in 

any aud i t  of energy c onservat ion measure s . A checkl i s t  

c ould  be deve lop ed o f  the po ten t i a l  a i r  po l lu t ion sourc e s  in 

a home . During an aud i t  the aud i to r  and the homeowner could 

rev i ew the checkl i s t  to de termine whi c h  source s  are conta i ned 

in the home be ing aud i ted . I f  the home conta ins a cons ider­

ab l e  numbe r  of air po l lut ion sourc e s  wi th a large amount o f  

a i r  po l lutant emi s s ions , the aud i tor could info rm the home ­

owner o f  the poten t i a l  impac t o f  re l evant ene rgy c onservat ion 

measures on indoor a i r qual i ty and of the energy conservation 

measures that do not a f fec t the air exchange rate . The 

aud i tor could a l so give the homeowner sugge s t ions about how 

to reduce emi s s ions from indqor a i r  pol lut ion sourc e s . 

F inal ly , the aud i tor c ould inform the cus tomer o f  the various 

ven t i l at ion and f i l trat ion techniques ava i l ab l e  for maintain­

ing or  i mp roving indoo r air qua l i ty when instal l ing energy 

con s e rvat ion measures whi ch reduce  a i r  exchange rate s . Th i s  

a l ternat ive would give the homeowner valuab l e  in forma t ion 
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wi th which  to evaluate the advantages and d i s advantages o f  

ins tal l ing certain ene rgy c onservat i on measures . 

Adop t i on o f  thi s  a l t e rnative would requ i re a longer and 

c o s t l i e r  aud i t  ( wi th po tent i a l  c orre spond ing decreases in 

household par t i c ipat i on , energy s avings , and pol lutant 

emi s s ion change s ) . It wou ld be important to avoid address ing 

potent ial a i r  qua l i ty impac ts  in a subj e c t ive manner , whi ch 

wou ld accomp l i sh l i t t l e  in c ommun i c a t ing approp r i ate in forma­

t i on to homeowners so that in formed dec i s i ons c ou ld be made . 

However ,  i t  i s  a l s o  pos s ib l e  that  an eva lua t i on and d i s ­

c lo sure proc e s s  c ould b e  devel oped whi ch minimizes t ime and 

costs  whi l e c ommun i c at ing s a fe ty and hea l th c ons iderations 

on a spec i fi c , fac tual basi s .  I t  i s  l i ke ly that spec i fi c  

sta temen t s  regarding po l lu tan t sourc e s  o r  p rob l ems wou ld b e  

bene f i c i a l  and help mi t iga te poten t i a l  indoor ai r qual i ty 

impac ts . The extent to whi ch th i s  a l t ernat ive would reduce 

potential  indoor air po l lution haz ards c anno t be quan t i f i ed 

s inc e i t s suc c e s s  would depend primari ly upon d i l igent 

ac t ion by homeowners in respons e  to the in format i on commun i ­

cated to them . 

Ano ther a l ternat ive would be to e s tab l i sh the aud i t ing 

requi remen t s  described above only in tho s e  parts o f  the 

c oun try in wh ich  radon is b e l i eved to exi s t  in  s i gn i f i c ant 
, 

conc entrations . Ut i l i t i e s  c ou ld be requi red to e s tab l i sh a 

mon i to ring p rogram in wh ich the a i r  qual i ty wou ld be measured 
in a spec i fi ed perc entage o f  the home s whi ch are audi ted . 

I f  s i gni f i c ant radon concen t rat i ons were found , the u t i l i ty 

wou ld be requi red to in form a l l  cus tomers o f  the poten t i a l  

problem . 
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As w i th the f i rs t al ternat ive , aud i t ing and t e s t ing 

c o s t s  wou ld be h i gher than under the p ropos ed ac tion . Al so , 

because o f  the unc ertainty about the magni tude o f  any poten­

t i al hazards in a part i c ul ar hous e , warnings and d i s c losures 

could unnece s s ari ly persuade cus tomer s  to avoid i n f i l t ration 

reduc t ion technique s .  However , by l imit ing d i scus s ion o f  

indoor air  qua l i ty to thos e  areas whe re radon i s  found t o  be 

a p rob l em , thi s  al ternat ive would enta i l  lower costs than 

the f i rs t a l t e rnat ive . I t  would al so  be l e s s  e f fec t ive 

because i t  wou ld l imit  d i s c losures o f  indoor air  qual i ty 

conce rns to areas whe re radon i s  found to be a prob l em . I t  

wou ld not address  thes e  c onc e rns i n  o ther areas where indoor 
a i r  qual i ty may a l so become a probl em becau s e  o f  o ther types 

of po l lu tants . On balanc e , the first alternative would seem 

pre ferable s ince i t  would requ i re focused indoor air  qual i ty 

d i scuss ions wherever the Program i s  in e f fec t . Potentially  

increased costs  would be outwei ghed by cons iderat ions o f  

s a fety and health . 

A th i rd a l t e rnat ive that might contribute to contro l l ing 

indoo r air  qua l i ty would be to requ i re the use o f  ou ts ide 

air for c ombus tion in heat ing furnac e s  as a measure in the 

P rogram . Th i s  ac tion might reduce  the bui ldup o f  indoor ­

generated po l lu tants wi thin a res idence and reduce  the 

po tential for sp i l l age o f  c ombus t ion produc ts in c e rtain 

tightly weatherized hous e s . On the o ther hand , the National 

Bureau of S tandards has c onc luded that thi s  ac tion frequen tly 

would not reduce  energy c onsump t ion in hous e s . Cons idering 

the l ac k  o f  veri fiable data surround ing the nature o f  th i s  

potential  indoor a i r  qua l i ty probl em , inc lus i on o f  outs ide 

a i r  for c ombus tion as a Program measure would not appear to 

be approp riate or neces sary . 
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6 . 2 . 5  S c ope o f  Ins t a l l a t ion S t andard s  

f o r  Loos e - F i l l  Insulat ion 

Seve ral requirements  we re p roposed to govern the ins t a l ­

l a t i on o f  loose - fi l l  insul ation . Thes e  requi rements have 

been c ombined into three a l t e rnat ives whi ch were c ons idered 

in the development of the P rogram : 

( 1 )  The first  a l t e rnat ive would requi re the use o f : 

( a )  So f f i t  vent b a f f l e s ; 

( b )  Barr i e rs a round rec e s s ed l ight s ; 

( c )  Minimum ven t i l a t ion requi rement s  in a t t i c s ; 

( d )  Vapor barr i e r  on c e i l ings and wal l s  in 

a t t i c s  and bathrooms in Zone 1 onl y ; 

( e )  Inspe c t ion for moi s ture damage ; and 

( f ) Wi re guards un l e s s  a l l  loose - fi l l  insulat ion 

i s  be l ow the l eve l o f  any wiring . 

( 2 )  The second a l te rnat ive wou ld requ i re the use o f  

( a )  through ( e )  above . 

( 3 )  The th i rd a l t e rnat ive would requ i re the use o f  ( a )  

through ( e )  and inc lude a re s tr i c t ion that a l l  

loose - fi l l  insul a t i on be b e l ow the l eve l o f  any 

wi ring . 
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The f i r s t  al ternat ive wou ld re su l t  in the lowe s t  

po ten t i a l  heal th and s a fe ty hazard s inc e n o  wi ring c ould b e  

covered wi th insu l a t ion . I t  wou ld probab ly have the highe s t  

ins t a l l a t ion and ma t e r i a l s  c o s t  o f  the three propo s ed a l te r ­

native s . The e s t imated c o s t  o f  th i s  a l ternat ive i s  addre s s ed 

in the Regu latory Ana ly s i s  [ DOE , Oc tober 1 9 7 9 } . 

The s econd al terna t ive wou ld have a h ighe r s a fe ty r i s k  

than the f i r s t  al te rnat ive s ince a t t i c wi ring wou ld probab ly 

be covered in many ins t a l l a t ions . The magn i tude of thi s 

s a fe ty r i s k  i s  no t known . However ,  DOE b e l i eves the po ten ­

tial  fo r hazard to be sma l l  s ince l i t t l e  o r  no f i e l d  data 

have been found wh i ch support l aboratory f indings about the 

po ten t i a l . DOE is conduc t ing re s e arch to a s s e s s  the po ten ­

t i a l  r i s k  ( a s d i scussed in Chapter 3 ) . The e s t imated cost  

o f  th i s  a l ternat ive i s  l e s s  than that o f  the first  a l t erna ­

t ive and i s  addres s ed in the Regu latory Ana ly s i s  [ DOE , 

Oc tobe r  1 9 7 9 } . 

The t h i rd a l t e rnat ive wou ld have app rox imately  the same 

impac t as the firs t s inc e no wi ring would be covered with  

insulation . However ,  it  i s  more re s t r i c t ive than the first  

al ternat ive . Insu lat ion l eve l s  could be sub s tan t i a l ly 

reduc ed in some a t t i c s  to avo id covering w i r ing under th i s  

mandatory re s t r i c t i on . 

The s econd a l te rnative i s  cons idered pre ferab le  bec ause 

of the unc erta inty surround ing the ac tual f i re hazard asso ­

c i ated with cover ing a t t i c  wi r ing w i th insulation and the 

re l a t ively h igh cos t s  and o ther drawbacks o f  the firs t and 

th i rd a l ternatives . 
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6 . 2 . 6  Requ i red S tandards for Mineral F iber B a t t 

Insu l a t i on 

Some mineral fiber b a t t s  are manu fac tured wi th a kraf t  

p aper vapor barr i e r  a t t ached . Kraf t  p aper  i s  fl ammabl e  and 
c anno t pass  the c r i t ic a l  radi an t  f l ux t e s t or the smo lder ing 

combus t ion t e s t  requ i red for loose - f i l l  insul a t ion under the 

P rogram . The mat e r i a l s  s tandard for mineral fiber b a t t  

insu l a t ion inc luded i n  t h e  P rogram does no t requ i re the 

kraf t  paper  covering to be t e s ted fo r c r i t ic a l  rad i an t  flux 

o r  smol der ing combu s t i on . The s tandard doe s requ i re the 

fo l lowing s ta t ement to app ear on a l l  kra f t  paper  c overings : 

" Caut i on - Th i s  membrane covering i s  f l ammab l e . When 

ins t a l led , i t  should no t be exposed . "  

DOE has accep t ed CPSC ' s  po s i t ion that  ins t a l l ing the vapor 

barrier  as spe c i f i ed in the warn ing wi l l  c on t ro l  the ri sk o f  

inj ury from f i re associ ated wi th the p aper . 

The ins t a l l a t i on s t andard requ i r e s  a l l  vapor barri ers , 

inc luding kra f t  paper , t o  be ins t a l led fac ing the wint e r ­

warm d i rec t i on in  a t t ic s  and under f l o o r s  in  condensat i on 

Zones I and I I , thus as suring that  the kra f t  paper  i s  no t 

exposed . I f  the kra f t  p aper i s  ins t a l l ed in wal l s , i t  mus t  

be covered wi th a f i re re s i s t an t  mat e r i a l  havi ng a f i n i sh 

rat ing o f  not l e s s  than 1 5  minutes  when t e s ted accord ing t o  

ASTM De s i gn a t i on E1 1 9 - 7 6 . 

One a l ternative i s  to require  a l l  vapo r barriers to 

pass  t he c ri t i c a l  rad i an t  flux t e s t  and t he smo lder ing c om­

bus t i on t e s t . Th i s  wou ld e l iminat e  kraf t  paper  vapor bar-
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riers  from the Program because o f  the l a rge expense involved 

in t re a t ing i t  to pass  the f i re s a fety t e s t s . Howeve r ,  i t  

wou ld al so dec rease the poten t i a l  for fire  s a fe ty haz ards 

wi t h  mine ral fiber bat t s . The magni tude o f  t h i s  dec rease i s  

no t known . The poten t i a l hazard accepted by the P rogram 

s t andard i s  bel ieved to be very smal l ( as di scussed in  

Sec t ion 3 . 2 . 2 . 1 . 2 ) . 

Ano ther a l te rnat ive i s  to expand the ins t a l l a t ion 

s tandard t o  c over the app l i c a t ion of vapor barri ers in  

conden s a ti on Zone I I I . The requi remen t wou ld be the  s ame as 

fo r Zones I and I I , i . e . , that  all vapo r barr i e rs mus t fac e 

the winter  warm s ide thus prec lud i ng t he i r  instal l a t ion in  

an expo sed manner . Th i s  a l ternative woul d  dec rease the  

poten t ial  hazards wh i c h  may be assoc i ated wi th expo sed kra f t  

paper barriers  i n  Zone I I I . As no ted above , however ,  the 

po t en t i a l  hazard is b e l i eved to be very smal l . Mo reover , 

con t roversy ex i s t s  regarding both the need fo r and di rec t i on 

o f  ins t a l l ing a vapor barr i e r  in  Zone I I I . Some in fo rmat ion 

ind i c ates  that  ins t a l l ing vapor barr i e rs fac ing the wint e r ­

warm s ide in  Zone I I I  may res ul t in  mo i s ture damage in  some 

bu i l dings and/or requ i re unwarranted addi t ional expens e  on 

the part  o f  the consume r . 

6 . 2 . 7  Delay Case 

The poten t i al hea l th and s a fe ty hazards from the ins t a l ­

l a t i on o f  various produc t s  are o f  varying magni tude . The s e  
po t en t i a l haz ards a r e  di scussed in  Chap t e r  3 .  Poten t i a l ly 

s e r ious haz ards ex i s t  in conne c t ion wi t h  the ins tal l a t ion o f  

c e rtain measures and cons i de rab l e  unce r t a i n ty surrounds the 

magni tude of the hazards as soc i ated wi t h  o the r measure s and 
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with the inf i l trat i on p roblem . Thes e  haza rds and unc ertain­

t i e s  relate  to : 

• Ven t damper s : the ri sk o f  explos i on or  o f  release  

of  tox i c  gases  

• E l e c t r i c  or mechani c a l  i gn i t i on sys tems : the r i s k  

o f  explos i on o r  su f focat i on 

• Wind ene rgy sys tems : the r i sk o f  damage f rom 

fly ing parts  i f  the sys tem c ome s apart whi l e  in 

ope rat ion 

• yre a - formaldehyde foam wal l  in sulat ion : the re ­

lease o f  formaldehyde gas over an ex tended t ime 

• Indoor a i r  qua l i ty :  the in s t a l l a t i on o f  c au lking , 

weathe r s t ripp ing , s torm windows , s torm doors , 

and/or o ther measure s whi ch reduc e a i r  infi l t ra t i on 

may inc rease to harmful l eve l s  the concentrat ion 

of c e rtain po l lutants  ( inc l uding radon ) whi c h  are 

present in  many home s . 

The se me asure s c an be d ivided into three group s . The 

first  group contains vent dampers and e l e c t ri c  or mechan i c a l  

ign i t ion dev i c es . The po ten t i a l  for s a fety hazards w i th 

the se dev i c e s  i s  we l l  unde rstood . There i s  su f f i c i ent  

expe rience and data about them to  deve lop material  and 

ins t a l l a t ion s tandard s whi c h  c an be expe c ted to reduc e the 

potent i a l  fo r hazards . Two maj or unc ertai n t i e s  rema in : ( 1 )  
the magni tude o f  the s a fe ty hazard o f  these dev i c e s  i f  no 

s t andards are promu l gated ; and ( 2 )  the magn i tude of the 

po ten t i a l  hazard with the s t andards and enforcement . 
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The second group inc lude s wind ene rgy dev i c e s  and urea­

formaldehyde foam . The na ture , c ause s , and remed i e s  of the 

po t en t ial  safety  haz a rd s  for the s e  p roposed dev i c e s  are l e s s  

we l l  unders tood than f o r  t h e  f i r s t  group . Ure a - forma ldehyde 

foam has been ins t a l led in several thousand home s and the 

safety prob lems have been documented . But the c au s e s  o f  

the se prob l ems and t he procedures nec e s sary t o  preven t them 

are no t c omp l e te ly reso lved . Chap ter  3 describes the re ­

search in this  are a . Wind ene rgy dev i c es have been in s t a l led 

in far fewe r c a s e s  and the magn i tude o f  the po t en t i a l  for 

haz ards in the res i den t ial  bui lding c on text i s  no t we l l  

unders t ood . Chap t e r  3 des c ribes  the s a fety  re search be ing 

conduc ted in t h i s  are a . 

The th i rd group inc ludes measure s whe re t here i s  the 

poten t ial  for indoor a i r  qua l i ty hazards resul t ing from the 

t ight ening up or  s e a l ing of a home resu l t ing from the 

in s ta l l a t ion o f  such mea sures a s  s torm windows , s to rm doors , 

c aulking , and/or we a t hers t r ipp ing . The re i s  agreement that 

high indoor c oncen t r a t i ons of certain pol lu t an t s  c ould be 

hazardous . I t  i s  a l so known that  sourc es o f  these  pol lutan t s  

ex i s t  i n  many home s . These  sourc e s  inc lude c igare t te smoking , 

aero s o l  c ans , and o thers d i s cus sed in Chap ter  3 .  However , 

there i s  con s iderabl e  unce r ta i n ty abou t whe ther c onc entrat ions 

of the s e  po l lutan t s  present  in exi s ting home s may be hazardous 

and whe ther and to wha t  exten t reduc ing a i r  in f i l t ra t ion 

rat e s  i s  l i ke l y  t o  c reate  or  increase any such po t en t i a l  

hazards . 

Recogn i z ing the uncerta inty tha t surround s the po t en t i a l 

hazards as soc i ated wi th the measure s in  e ach group , DOE con ­

s idered s everal a l t e rna t ives that  would delay the inc lus i on 
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o f  the se measure s in the Program unt i l  the degree o f  unc e r ­

t a i n t y  could be reduc ed . The al t e rnat ives  cons ide red i n ­

c l uded : 

( 1 )  Del aying inc lus ion o f  such mea sure s unt i l  re s e arch 
on a l l  of t hem i s  conc luded and poten t i a l  hazards and mi t i ga t ­

ing s t ra tegies  are b e t t e r  unde rs tood . I t  i s  e s t ima ted that 

i t  would t ake app rox ima t e ly two years t o  ach i eve t h i s  l eve l 

o f  c e r tainty . During thi s  t ime , none o f  t ho s e  p roduc t s  

wou ld be a l lowed t o  b e  ins t a l led under the P rogram . 

( 2 )  Del aying inc lus ion o f  each p ropo sed measure unt i l  

po t en t ial haz ards are a s s e s sed more defin i t ively and mi t igat ­

ing s t ra t egies  are deve loped . For vent dampers and e l e c t ri c  

o r  mechan i c a l  igni t ion dev i c e s , such a de lay would be app roxi ­

ma tely  s i x  mon ths  dur ing wh i ch t ime fur ther dat a  could be 

c o l l ec t ed and evaluated . Fo r urea - formaldehyde foam , the 

de l ay would be about  18  mon th s . For wind dev i c e s , the de l ay 
/ would be about 1 8  mon ths . For measure s a f fec t ing gene ral 

indoo r air qual i ty , the delay would be about s ix mon ths . 

Quan t i fi c a t ion o f  the po ten t i al haz ard o f  low- l evel  radon 

expo sure may t ake e i gh teen months  or mo re . 

E i ther a l t erna t ive could be expec t ed to furthe r minimize  

or e l iminate  poten t ial  hazards . Delayed inc l us ion o f  vent 

dampers , e l e c t ri c  or mechan i c a l  i gn i t ion dev i c e s , and wind 

ene rgy sy s tems would probab ly no t have a s igni f i c an t  e f fec t 

on the Program bec ause fewer o f  the s e  measure s are expec t ed 

to be ins t a l l ed under the Program than o ther me asure s and 

because they are re l a t ively l e s s  c o sk - e f fe c t ive . The delay 

o f  inc lus ion o f  urea- formaldehyde foam insul a t ion would a l s o  

probably not  a f fec t t h e  Program s i gn i f i c an t ly s ince  there 

6 - 3 0  



are o ther wal l  insu l a t i on produc t s  whi c h  c an be sub s t i tuted . 

However , delayed inclus ion o f  the s e  measures  could also  have 

nega t ive e f fec ts s ince it is l i kely that inc reas ing numbers 

of  pe rsons wi l l  ins t a l l  them or have them in s t a l l ed w i th or 

wi thout the bene f i t  of the s a fe ty and hea l th info rmat ion 

whi c h  the P rogram wou ld p rov ide . 

The delay o f  inc lus ion o f  c aul king , weatherstripp ing , 
s to rm windows , and s to rm doo rs , which  may c ause poten t i a l  

indoo r ai r qua l i ty hazards under c e rtain c i rcums tanc e s , 

could a f fe c t  the Program s i gn i f i c antly . The reduc t ion o f  

ai r i n f i l t rat ion has been found to b e  an impo rtant recommenda­

tion for ene rgy saving . The de layed inc lus ion o f  the s e  

measures may inhib i t  the suc c e s s  o f  t h e  Program s i gni f i c antly . 

Mo reover , the s e  measures are probab ly the mo s t  we l l  known . 

Because o f  the inc reas ing c o s t  o f  ene rgy , i t  i s  l ikely tha t 

inc reas ing numbers o f  res iden t i a l  bu i ld ing owners w i l l  

ut i l iz e  the s e  measure s , wi th or wi thou t the serv i c e s  o f  the 

Program . In the latter  case , they might no t bene f i t  from 

in format i on the Program might o therw i s e  communi c ate to them . 

Delay regard ing inclus ion o f  the s e  measures wou ld s eem to 

serve l i t t l e  purpo s e  and might even be c ounter-p roduc t ive . 

As d i scu s s ed above ( S e c t ion 6 . 2 . 4 )  a more approp riate focus 

would be on ensuring commun i c a t i on of prac t i c a l  knowl edge to 

minimize o r  e l iminate poten t i a l indoor a i r  qua l i ty probl ems 

whi l e cont inu ing to encourage the c onservat ion o f  ene rgy in 

res ident i al bui ld ings . 

6 . 3  Pol i cy and Legi s l a t ive Al ternatives 

6 . 3 . 1  Leg i s l a t ion w i th S im i l a r  Goa l s  

6 . 3 . 1 . 1  Mandato ry Program 

A maj or goal o f  the Nat ional Energy Conservat ion 

Po l icy Ac t is to improve the energy e ff i c i ency o f  Amer i c a ' s  
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home s . *  Under exi s t i ng l eg i s l at i on , the Res iden t i a l  

Conservat ion Serv i c e  P rogram wi l l  c on tribute t o  mee t ing 

th i s  goal by providing in formation and s e rv i c e s  to homeowners 

and oc cupants . 

An a l te rnat ive to help meet thi s  s ame goal would 

be a requi rement that all  ex i st ing res idenc e s  mee t  spec i fi ed 

energy e f f i c i ency s t andards , for examp l e , a t  the t ime they 

are s o ld . Such a proposal , genera l ly c a l l ed a " t ime - o f­

trans fer" requi rement , has been cons i de red by the U . S .  

Congres s  and by a few S tate legi s l ature s . A t ime - o f ­

trans fer requi rement wou ld be based on an energy e f f i c i ency 

s t andard for ex i s t ing home s . Th i s  s tandard wou ld be 

ana logous to the l i s t s  of suggested measures c ontained in 

the RCS Program ru l e , though some sugges ted measures might 

not  b e  c ons idered approp r i ate for a mandatory p rogram . 

Th i s  a l te rnative would  requ i re new legi s l a t i on . 

Approx imately  three mi l l i on exi s t ing s ingl e ­

fami ly homes are so ld each year . Thus , some improvement 

wou l d  probab ly be a s sured for thos e  homes ( some o f  wh ich  

wou ld al ready inc lude some mea sure s ) . The e s t imated 

ene rgy s avi ngs from such a p rogram by 1 9 8 5  wou ld be app roxi ­

ma tely the s ame a s  tho se p roj ec t ed for a moderately succ e s s ­

ful Re s i denti al Conservat ion Serv i c e  Program , s inc e on the 

average between three and four mi l l i on homeowners a year 

are expected to i n s t a l l  measures bec ause of the RCS Program . 

*NECPA § 1 0 2 ( b J  Congre s s  de c l a r e d  the in t e n t to  "re duc e  t h e  
grow t h  in  demand for e n e rgy in  t he Un i t e d  S t a t e s , " i n t e r  
a l i a . 
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The nat ional po l lu t i on e f fec t s  could there fore be expe c t ed 

to be abou t the same as tho se proj e c t ed fo r the RCS P rogram 

in  Chapter 3 .  Many o f  the po ten t i al adverse s i t e - spec i fic  

e f fe c t s  might be reduc ed be low tho s e  fo r the RCS Program 

i f  a t ime - o f- t ransfer  program inc luded 1 0 0  percent inspec ­
t i on o f  a l l  requi red c onservat ion measures for comp l i ance 

w i th app rop r i ate s a fety and e f fec t ivene s s  s t andards . Th i s  

app roach wou l d  en t a i l  subs tantial  c o s t s . Indoor a i r  

qual i ty wou ld s t i l l  be a po t en t i a l  prob l em under th i s  

al t ernative s in c e  s torm windows and doors , c aulk ing , and 

weathers t ripping  are l i ke ly to be ins t a l l ed in a l arge 

numbe r  of hou s e s . 

6 . 3 . 1 . 2  Inc rea s ed Tax Inc entives 

The Ene rgy Tax Ac t of 1 9 7 8  inc luded t ax c red i t s  

for c e rtain conservation and renewab l e  re sourc e measure s  

in s t al l ed in re s idenc e s . The s e  c red i t s  comp l emen t  the 

in formation and serv i c e s  provided through the RCS P rogram . 

Inc re ased tax c red i t s  wou ld probab ly sub s t an t i al ly increase 

the pu rchases  o f  bo th conservat ion and solar measures . In 

part i c ul ar , increased c red i t s for tho s e  taxpaye rs who 

part i c ipated in the RCS Program wou ld probab ly subs tan t i a l ly 

inc rease the e f fec t ivene s s  o f  the Pro gram . 

I f  add i t i onal tax c redi t s  we re re l a ted to the 

RCS Program and increased the part i c ipat ion in i t , the 

poten t i a l ly po s i t ive and adverse impac t s  of the Prog ram 

wou ld be increased proport iona t e ly . I f  such c red i t s we re 

no t t i ed in any way to the RCS Program , howeve r ,  then 

c e rtain adverse impac t s  might increase more than the 

pos i t ive impac ts  s ince no s a fe ty s t andards are requ i red 

fo r measure s  curren t ly e l igib l e  for tax c redi t s . Thu s , 
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increased t ax c redi t s  i ndependent o f  the RCS P rogram c ould  

inc rease po t en t i a l  s i te - spec i fi c  hazards a s soc i ated w i t h  

such dev i c e s  o r  produc t s  as v e n t  dampers  and ure a - formal de -

hyde foam insu l at ion . 

6 . 3 . 2  Amendment s  t o  NECPA 

6 . 3 . 2 . 1  Increased Funding for P romo t ion 

and Training 

Inc reased fund ing woul d  probab ly help inc rease the 

number o f  homeowners p ar t i c ipat ing in the RCS Program and 

the numbe r  who even tua l ly reduce ene rgy c onsump t ion as a 

resul t o f  the Program s ince increased funding t o  DOE and t o  

S ta t e s  and u t i l i t i e s  should inc rease P rogram e f fec t ivene s s . 

Such funds would be approp r i ated by Congress  and by the 

S ta t e s  and aut ho r ized agenc i e s . The funds c ould  p ay for 

increased ( or h i gher qual i ty )  p romo t i on for the P rogram and 

for increased t r a ining for aud i tors , inspec tors , and ins t a l ­

lers . The pr inc ipal  e f fec t o f  such al t e rnat ives p robab ly 

wou ld be to magn i fy each of the pos i t ive and adverse e f fec t s  

de sc ribed i n  Chap t er 3 .  Adop t ion o f  thi s  opt i on wou ld 

ent a i l  inc reased cos t s  and personne l .  

6 . 3 . 2 . 2  Funding for En for c ement 

S im i l arly , funds could  b e  approp r i at ed t o  a s s i s t  

State  l i s t ing o f  c on t rac tors and l enders  and S ta t e  en fo rc e ­

ment programs . As NECPA and the Program current ly ex i s t ,  

S t a t e s  and u t i l i t ie s  mus t  generate adequat e  funds for 

l i s t ing and enforc ement from the i r  own revenue s .  The 

l arger part of those  funds probab ly w i l l  come from u t i l i ty 

revenues autho r ized by S t ate  Regu l atory Autho r i t i e s ; however ,  
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many S ta t e s  may be unwi l l ing o r  unab l e  to find adequate  

revenue s to comp l e t e  the fund ing for  the i r  l i s t ing and 

en fo rc ement p rograms . Inadequat e  fund ing w i l l  probab ly 

aggravate the s a fe ty and e ffec t ivene s s  probl ems a r i s ing from 

the imprope r  ins t a l l a t ion o f  measures described in Chap t e r  

3 .  Federal fund ing would help mi t igate t h i s  prob l em . 

Meaning ful en forcemen t i s  c ruc i a l  to the suc c e s s  o f  the 

Program , e spec i a l ly in i t s  early s tages . Wi thout thi s  

overs i gh t  aspec t ,  i t  i s  l i ke ly tha t many o f  the poten t i a l  

goa l s  o f  the P rogram wi l l  no t b e  ach i eved , par t i cul arly i n  

the areas o f  qual i ty as suranc e . 

6 . 3 . 3  Po l i cy Op t i ons 

6 . 3 . 3 . 1  Exemp t ions and Waivers  

Sec t i on 2 1 6  of  NECPA gene ra l ly p rohibi t s  u t i l i t i e s  

from e i ther ins t a l l ing o r  f inanc ing t h e  ins t a l l a t ion o f  any 

ene rgy conserva t ion or renewab l e  resource me asure . Thi s  

proh ib i t ion i s  reflec t ed i n  the Program . Certain exemp t ions 

are a l l owed , par t icularly for sma l l  loans and fo r furnace 

mod i f i c a t i ons . The S e c re tary is  a l so given the d i s c r e t ion 

to waive the p rohib i t i on , based on c er tain find ings about 

p r i c e s , intere s t  rates , and compe t i t i on .  

S everal exi s t ing u t i l i ty programs wh i ch o f fe r  

f inanc ing a t  l ow intere s t  r a t e s  appear t o  s t imu l a te inc reased 

purchases  o f  conserva t ion measure s . As suming tha t t h i s  

apparent fac t i s  veri f i ed , DOE could fur ther encourage such 

programs by e s t ab l i shing spec i fi c  c r i t e r i a  fo r exemp t ions or 

by waiving the s tatutory proh ib i t ion on financ ing , and by 

persuading u t i l i t i e s  and S ta t e s  to begin o r  accel erate  such 



ac t iv i t i e s . S imi lar encouragemen t c ould b e  o f fered for 

d i rec t ins t a l l a t i on p rograms a l though the evi denc e for the i r  

e f fec t ivene s s  i s  l e s s  c l ear . Each o f  the pos i t ive and 

advers e e f fec t s  de s c r ibed in Chap ter  3 wou ld b e  p roport ion ­

a t e ly increased t o  the ex tent  such a po l i cy i s  suc c e s s fu l . 

I t  i s  not b e l i eved such p rograms would e i ther increase or 

decrease the r e l a t ive magn i tude of any par t i cu l ar env i ron -

men t a l  e f fec t . 

6 . 3 . 3 . 2  CPSC S t andards 

Any produ c t  covered by CPSC s t andard mu s t  be p ro ­

duced and/or ins t a l l ed ac cord ing t o  such s t andard i n  every 

s i tuat ion regard l e s s  o f  i t s  relat i on t o  the RCS P rogram . 

The Con sumer Produc t S a fety Comm i s s i on has worked w i t h  DOE 

in the deve lopmen t  o f  mat e r i a l  and ins t a l l a t ion s t andards ; 

however , wi th the exc ep t ion o f  c e l lulose  insu l a t i on , no 

ene rgy conservat ion or renewabl e  resourc e measure i s  covered 

by a CPSC mandatory produc t s t andard . 

A pos s ib l e  P rogram al t e rnat ive wou ld be to rec ­

ommend to the CPSC that  i t  es t ab l i sh mandatory p roduc t 

s t andards for tho s e  measure s whi c h  DOE b e l i eves have sub s t an ­

t i a l  heal th and safety ri sks . *  Such s t andards h i s t or i c a l ly 

cover only mat e r i a l  p ropert ies  but c ould inc lude ins t a l l a t i on 

qual i ty as we l l . As d i scussed e l s ewhere in  t h i s  Chap t e r , 

t here i s  a r i s k  that  the RCS Program wi l l  b o th increase the 

ins t a l l a t ion o f  c er tain poten t i a l ly hazardous mat e r i a l s  and 

dev i c e s  and provide inadequate proc edures to reduce tho s e  

hazards . For examp l e , a l though the Program wi l l  p romulgate  

mat e r i a l  and ins t a l l a t ion s t andards for vent dampers ,  many 

homeowners may purchase them out s ide the coverage o f  the  RCS 

* T h i s  a c t i o n wou l d  o c c u r  aft e r  c on s u l t a t i on w i t h  t h e  Se cre t a ry 
o f  Comme rce , a c t ing t h rough t h e  Na t i ona l Bureau o f  S t andard s ,  
and t h e  Fe de ra l Trade Commi s s i on r e garding p r o du c t  o r  
ma t e ri a l  s t andards purs ua n t  t o  Se c t i on 2 2 2  o f NECPA . 
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P rogram inspec t i on program . CPSC s t andards fo r the s a l e  and 

ins tal la t i on o f  such dev i c e s  wou ld cover ins t a l l a t ion ou t s ide 

. the  RCS P rogram and wou ld thus reduc e even further the 

po tent ial  hea l th and safe ty hazards . The add i t ional inc re ­

men tal extent o f  such reduc t ion c anno t be quant i f ied . I t  i s  

l i ke ly that thi s a l t e rnat ive would entai l some ex tra c o s t s  

a l though the s ign i f i c anc e o f  such po tent i a l  add i t iona l c o s t s  

c anno t be quan t i f i ed . 

6 . 3 . 3 . 3  S ta te Standards 

The RCS P rogram requ i re s  a s  a min imum that  a 

part i c ipating S t ate e s tabl i sh a sys tem o f  po s t - in s ta l l a t i on 

inspe c t i on s  fo r mea sures ins tal led " unde r  the RCS P rogram . "  

The Pro gram requi re s that such inspe c t i ons be requi red at  

least  for those  produc t s  who s e  ins ta l l ation is  " arranged " by 

the ut i l i ty .  The de f ini ti on o f  " arrange " i s  l e ft to the 

S ta te s , wi thin c e rtain l imi t s . Thos e  ins ta l l a t i ons whi ch 

take place  " ou t s ide " the RCS P rogram a re no t requi red to 

mee t  P rogram s t anda rd s  ( or perhaps any s t andards ) even 

though they may Occur in c onnec tion wi th knowl edge o f  RCS 

Pro gram i nformat i on and ac t iv i t i e s . However ,  to the ex tent 

tha t DOE encou rages s ta te s  to adop t and promulgate s tandards 

s imi l a r  to or  the  s ame a s  P rogram s t andard s , poten t i a l  

hea l th and s a fe ty hazards assoc i ated wi th such mea sure s  

wou ld b e  further reduc ed . Whe re the S t ate s t andards exceed 

P rogram s tandard s , such potent ial  hazards shou ld be reduc ed 

even furthe r . The magni tude o f  thi s  add i t i onal reduc tion i s  

unc e rtain .  I t  would part i cu larly depend on the re sourc e s  

devpt ed t o  en forc ement and app ropriate s anc t i ons . 
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7 . 0  RELATION TO LAND USE PLANS AND POLICIES  

7 . 1  Energy Cons e rvat ion Mea sures 

7 . 1 . 1  P rimary Impac t s  

The ene rgy conserva t ion measures inc luded i n  t he RCS 

Program are t o  be i n s t a l l ed on or  wi t h in ex i s t ing re s i den t i al 

bui ldings . I t  i s  b e l i eved that  a l l  i ns t a l l a t ions and uses  

wi l l  comply  wi th S t a t e  and local  l and use  p l ans and pol i c i e s . 

Certain mea sures wi l l  be ins t a l l ed w i thin ex i s t ing bu i ld ings , 

inc luding furnac e e f f i c i ency mod i fi c a t ions , insul a t ion , and 

c lock thermo s t a t s  and wi l l  no t be v i s ib l e  on the outs ide o f  

the bui lding . S everal o f  the Program ' s  ene rgy conserva t ion 

mea sures wi l l  be v i s i b l e  from the s t re e t  outs i de the res i ­

denc e . Measure s o f  t h i s  typ e  may inc lude s torm doors and 

windows , heat  re f l ec t ive and hea t absorb ing window and door 

mat e ri al . Whe re local  zoning prov i s i ons , covenant s  or  

bui lding c ode s are  conc erned w i th the app earance or  aesthe t i c s  

o f  t he s e  i tems , i t  i s  ant i c ipated t h a t  the bui lding owner , 

in ac cordanc e with  the local  zoning authori ty , wi l l  exerc i se 

proper j udgmen t in cho i c e s  o f  ma t e r i al s and c o lors . Many o f  

these dev i c e s  are curren t ly ins t a l l ed in  re s i den t ial  bui l dings 

based on the j udgment  of the bui lding owner regarding local  

requi remen t s . 

7 . 1 .  2 S ec ondary Impac t s  

Secondary l and use impac t s  due t o  u s e  o f  the s e  ene rgy 

conservat i on measures are tho s e  re s u l t ing from the manu ­

fac ture o f  the ene rgy con s e rva t ion mat eria l s . Shou l d  any 

new manu fac turing fac i l i t i e s  ( for examp l e , a c e l lulose  

insul a tion p l an t ) be con s t ruc ted as a resu l t o f  the  RCS 

Program , i t  i s  expec t ed tha t the s e  fac i l i t i e s  wi l l  be con- """, .. 
s t ruc t ed in accordance wi th app l i c ab l e  l and use p l ans and �0g 

'.J 
po l ic i es . 
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7 . 2  Renewab l e  Resource Measures 

7 . 2 . 1  Solar  Sys t ems 

App l i c at i on o f  solar techno logy requ i re s  exposure o f  

the solar  energy c o l l ec t i on mechan i sm t o  the  sun . Thi s 

exposure , in  turn , rai s e s  two po t en t i a l ly s igni f i c ant i s sues 

rel a t ed t o  l and u s e  p l an s  and po l i c i e s : ( 1 )  c on fo rmanc e o f  

the exposed solar  c o l l ec t i on surfac e , o r  solar  c o l l ec t o r , t o  

loc a l  zoning and bu i ld ing covenan t s  for appe aranc e ;  and ( 2 )  

s o l a r ac c e s s , o r  t he c apab i l i ty o f  the solar  c o l lec t i on 

surfac e , o r  c o l lec tor , t o  achi eve exposure t o  the  sun shine . 

7 . 2 . 1 . 1  Appe aranc e o f  So l ar Sys t ems 

The v i sual  impac t s  of individual s o l ar bui ldings 

wi l l  depend on the s iz e , type , and l oc a ti on of the c o l lec t o r  

and o n  overa l l bui lding des ign . For individual bu i ldings , 

v i sual  impac t s  w i l l  b e  the great e s t  for re t ro f i t  sys t ems 

whi ch are not i n t egrated into the exi s t ing bu i ldings and 

whi ch c on t ra s t  wi t h  the bui lding s tyl e . Groups o f  bu i ld ings 

u s ing so l ar sy s t ems may a l so produc e a s igni f i c an t ly d i f fe ren t 

v i sual  appearance from t radi t ional l and s c ape s .  

Solar  c o l l ec t o rs ins t a l led in r e s i den t i a l  s e t t i ngs 

! have s t imula t ed some l egal c ha l l enge s . One c a s e , current l y  

y 
. , .� . :) ,I 

'�'\ j -:, ;  .j 

in the Courts  o f  Ar izona , s eeks inj unc t ive re l i e f  agains t a 

so l ar c o l lec tor in a hous ing developmen t ,  on t he grounds 

that  the c o l l e c t o r  v io l a ted a re s tr i c t ive c ovenan t and that  

i t  was  aes t he t i c a l ly obj ec t ionab l e , thereby reduc ing prope rty 

values in  the area [ So l a r  Law Repo r t e r , May/June 1 9 7 9 ] .  

S everal o ther cases  have recen t ly been repor t ed [ J .  Wi l ey , 

July/Augu s t  1 9 7 9 ] where a rchi tec tural c ovenant s  have ope ra ted 
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t o  inh ib i t  the bui l d ing owner from ins t a l l ing an ac t ive 

solar  sys t em . 

In gene ra l , however ,  res earch and experience to 

date ind i c a te that  aes the t ic cons idera t i ons a re no t l i ke ly 

t o  be a s i gni ficant barrier  to widespre ad s o l ar energy 

accep t anc e . Many arch i t e c t s  have found so l ar sys t ems to be 

c omp a t ible  wi th trad i t ional de s igns for both new and re t ro f i t  

i n s t a l l a t ions [ Page , March 1 9 7 3 ] . A s tudy o f  early solar 

users  by the Ameri c an Ins t i tu t e  of  Archi t e c t s  ( Al A )  Rese arch 
Corporat ion conc luded tha t ae s the t i c s  appears to be among 

the l e a s t  s ign i fi c ant poten t i a l  cons train t s  to so l ar develop ­

ment [ AlA Re se arch Corp . , Augu s t  1 9 7 6 ] . 

S i te insp e c t i ons and DOEjHUD demons t rat ion program 

records ind i c a te that  aes the t i c  cons iderat ions have been an 

i s sue in only a few c ases  and that the i s sue was s a t i s fa c ­

t o r i l y  reso lved in  each case . In several cases , roo ftops 

have been de s i gned wi th ra i s ed parap e t s  to c onceal col ­

l e c tors . In ano the r , where roo ftop c o l l e c tors were com­

p l e t e ly forbi dden by a subdivi s ion ordinance , col l ec tors 

we re p l aced on the ground and sc reened from v i ew on t hree 

s ides by a redwood fence . 

Only one manu fac turer intervi ewed found ae s the t i c  

obj ec t ions a maj or conc ern : i t  had been fo rc ed by the local 

c ommuni ty to o r ient two tes t c o l l ec tors away from the south 

to accommoda t e  bu i l d ing des i gn . The mo s t  v i sual ly obtrus ive 

solar  p roj ec t obs e rved featured conc en t ra t ing t rac king 

col l ec tors j u t t ing ve r t i c al ly from the roo fpeak o f  a conven ­

t ional frame dwe l l ing . Even in th i s  case , the on ly ae s the t i c  

obj ec t ions from ne ighbo rs conc e rned gl are , wh i ch was cor­

rec t ed by applying a f l a t , t ransparent fin i sh to the  s i lvery 
surfac e . 
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Thus , in  genera l , exper i enc e has shown that  solar  

sys t ems c an be and are  be ing adap ted t o  ex i s t ing v i sual 

t a s t e s  and ae s the t i c res t r i c t ions . F l a t  p l a t e  c o l lec tors  
i n t egrated into  the roo f or mount ed i n  a sawtooth con fi gura­

t ion on a flat  roo f have produced almo s t  no aes t he t i c  prob ­

l ems . S o l a r - heated bui l d ings have pas sed requ i red arch i t e c ­

tural and cul tura l rev i ews i n  h i s t o r i c  and o ther re s tr i c t ive 

areas such as univers i ty c ampuse s . A so l ar sys t em emp loying 

f l a t  p l a t e  c o l lec t o rs was re c en t l y  ins t a l led in  the Whi t e  

Hou se . I t  i s  thu s  no t be l i eved that  there wi l l  b e  s i gn i f i ­

c an t  numbers  o f  c a s e s  where proposed app l i c a t i on s  o f  so l ar 

sys tems in connec t i on w i t h  the Program w i l l  con f l i c t  wi th 

S ta t e  or local l and use  res t r ic t i on s  governing appearanc e o r  

ae s the t i c s . Some s i t e - spec i f i c  p rob l ems may occur . They 

wou ld have to be reso lved on a case - by - c as e  bas i s  in comp l i -

anc e w i th app l i c ab l e  l aws . 

7 . 2 . 1 . 2  Solar  Ac c e s s  

S o l ar acce s s , o r  t h e  ab i l i ty t o  ob t a i n  d i rec t and 

su f fi c ient  exposure o f  solar  c o l l ec tors  t o  the sun , has 

become an i s sue of sub s t an t ial  government a l  and legal  

del iberat ion and a c t i on . By a recent c ount , 1 8  s t a t e s  have 

passed so l ar ac c e s s  l aws [ Johnson , May/June 1 9 7 9* ] . Some 

s t ates , inc lud ing Colorado , Cal i forn i a , and I l l ino i s , have 

pas sed l aws govern ing the c ontent  and recording o f  solar  

easemen t s . Under Cal i forn i a  l aw ,  the  S o l ar R i gh t s  Ac t ( o f  

1 9 7 8 ) de fines s o l ar easement s  a s  t i the r i gh t  o f  receiv i ng 

sun l i gh t  upon or over land . " Typ i c a l ly the se l aws spec i fy 

the vert i c a l  and horizon t a l  angles  a t  wh ich  the solar ea s e ­

men t extends over the real prop e r ty subj e c t  t o  the easemen t . 

Other S ta t e s , inc luding Connec t i cut , Mi nne so t a , 
and Oregon , have pas sed l aws incorpo ra t ing so l ar cons idera-

* Mu c h  o f  t hi s  di s c u s s i o n  o f  s o la p  a c c e s s  i s  adap t e d  fp o m  
t h i s  s o u p c e .  
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tions into zoning and l and use  pl ann ing . Under s uc h  l aws , 

local  zoning bod i e s  are au tho rized to use  trad i t i onal land 

use c ontro l s  ( such as he ight , se tbac k , bu l k ,  s i z e , and lot 

percentage regu l a t i ons ) for the purpo s e  of  as suring " ac c e s s  

t o  d i rec t sunl ight . "  Th i s  p ro tec t ive mechani sm i s  more 
eas i ly app l i c ab l e  to new cons t ruc t ion than re t ro f i t  solar 

app l i c at ions . 

Final ly . the l egi s l a tive de fin i t ion o f  a pub l i c  

nu i s ance has been used t o  addre s s  a c c e s s  probl ems . Cal i fornia  

l aw ,  fo r examp l e , dec l are s the shading of  s o l ar c o l l e c tors 

by trees to be a pub l i c  nu i s anc e . Wh i l e  recogniz ing that 

shade trees and shrub s can have bene f i c i a l  e f fe c t s  upon 

ene rgy cons ervat ion , the Ca l i forn i a  l aw neverthe l e s s  provides 

fo r pro tec t ion of ex i s t ing so l ar c o l l e c tors from new or 

subsequent shading of more than 1 0  percent of the ab sorpt ion 

surface a�ea between 1 0  a . m .  and 2 p . m .  The l aw provides 

thi s  pro tec t ion to both ac t ive and pass ive c o l l e c tors . 

In s ummary , s o l ar ac cess  i s  an evo lving area under 

Federal , S tate and local l aw .  As desc ribed above , there has 

been subs tantial  ac t ion at the S tate and local  l eve l s  to 

ensure so l ar acces s .  To that extent , trad i t ional l and use 

concepts , which  may no t have addre s sed so l ar access  con­

s i derations , are be ing mod i fi ed . *  It is not b e l i eved that 

* A l t e rna t i v e  approa c h e s  to s o l ar a c c e s s  l aw h a v e  b e e n  de s c r i b e d  
t o  h e lp faci l i ta t e a c t i o n  b y  S t a t e s  a n d  l o c a l g o v e rnme n t s  
[ Ha y e s, Ma y 1 9 7 9, a n d  Wi l e y ,  Ju l y /A u g u s t 1 9 7 9 ] . The s e  
a l t e rna t i v e s  comp r i s e  bo t h  S t a t e  a n d  l o c a l g o v e rnme n t  
app r o a c h e s, i n c l u ding a mode l s o l a r  a c c e s s  o r d i n a n c e  t h a t  
c o u l d  b e  u s e d  a s  t h e  b a s i s for a c t i o n  by  a l o c a l g o v e rn-
m e n t .  
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any act ions t aken in  connect ion w i th the Res Program w i l l  

confl i c t  w i th l and u s e  considerations . Howeve r ,  because o f  

the evo lving nature o f  thi s  area , some s i te - spec i fi c  con­

fl i c t s  migh t  occur and would have to b e  reso lved on a c a s e ­

b y - c a s e  b as i s  in  comp l i ance w i th app l i c ab l e  l aw .  

7 . 2 . 2  Wind Sys tems 

It is b e l i eved that the only sub s tan t i al intera c ti on o f  

res ident i a l  app l i c ations o f  sma l l  wind ene rgy convers ion 

systems wi th l and use  p l ans and pol i c i e s  would conc ern 

s i t ing . The s i t ing o f  wind systems installed  for re s iden t i a l  

energy app l i c at i on s  i s  gene ral ly control led b y  l o c a l  govern ­

ment s .  S everal local  gove rnment s  have adop ted spec i fi c  

zoning s t andards and o ther prov i s ions to regu l ate  the ins t a l ­

l a t i on o f  wind sys tems in  res iden t i a l  areas . Other j uri s ­

d i c t ions are con s i de ring wind sys tem ordinanc e s  [ So l ar Law 

Reporter , July/Augus t  1 9 7 9 ] . 

S tate and local  approaches to regu l a t ing re s i dent i a l l y  

orien ted wind sys tems are evo lving and w i l l  l i ke ly reflec t a 

broad range o f  c r i teri a . In genera l , i t  i s  not bel i eved 

that propo s ed app l i c at ions in  c onnec t i on wi th the Program 

w i l l  con f l i c t  w i th l and use  p l an s , pol i c i e s  or contro l s . 

However , because o f  the evo lving nature o f  th i s  are a , some 

s i te - spec i f i c  con f l i c t s  might occur and wou ld have to be 

re solved on a c a s e - by - c a s e  b as i s  in comp l i ance w i th- app l i -

c ab l e  l aw .  

7 . 2 . 3  Secondary Land Use Impac t s  

The s econdary l and u s e  impac t s  assoc i a ted w i th the 

app l i c at i on of renewabl e  re sourc e mea sures are thos e  a s s oc i ­

a ted wi th the manu fac tur ing o f  the measure s . As d i scussed 
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above for the energy conserva t ion mea sure s , i t  i s  not 

bel ieved that there wi l l  be any ma terial  zon ing or l and use 

i s sues regarding thes e  ac t iv i t i e s . 
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8 . 0  OFFSETTING CONS IDERAT IONS 

The poten t i a l ly adverse env i ronmental  impac t s  a s so c i a ted 

w i th the ins tal l a t ion of energy con s e rvat ion and renewabl e  

resource mea sures i n  households a r e  d i scus sed in  Chapter 3 .  

The mos t  important o f  the s e  poten t i a l  adverse impac t s  are : 

( 1 )  a s l i ght increase in c ertain pol lu tant emi s s i on s  a s so ­

c i ated wi th the produc t ion o f  c onservation and renewab l e  

re source s  measure s ; and ( 2 )  certain heal th o r  s a fe ty ri sks 

in res iden t i a l  bui ldings due to the in s t a l l a t ion of c e rtain 

measure s . The Program inc lude s s everal approache s to o f fset  

the second type of  poten t i a l  impac ts . They inc lude : 

• Spec i fi c  material  s tandards for energy conservat ion 

and renewabl e  resource measures 

• Spec i fi c  s tandards for the ins tal lat i on o f  energy 

conserva t ion and renewab l e  resource mea sure s  

• Random po s t - ins ta l l a t ion inspec t i ons for energy 

con s e rvat ion and renewab l e  resource measure s that 

are j udged to have some ri sk o f  minor adverse 

s a fe ty or  heal th impac t 

• Mandatory po s t - ins tal l a t ion inspe c t i on o f  ene rgy 

conservat i on and renewab l e  measures having some 

r i s k  o f  a s e ri ous adverse s a f e ty or hea l th impac t  

• Vigorous en forc ement o f  S t a te and local  bui lding 

c odes and regu l a t i ons . 
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In NECPA . Congres s  emphas ized the national policy t o  

reduce the growth i n  demand f o r  energy . *  A t  the s ame t ime . 

Congres s  emphas ized tha t  the RCS Program had t o  evaluate and 

integrate neces s ary s tandards to protect the public . ** The 

Program has s et forth analys e s  and opt ions t o  meet these 

goa l s  and t o  minimize o r  avoid potent ial adverse environ­

mental impact s . 

In accordance with the Congres s ional mandate .  DOE 

as s e s sed the requirement s  for safe and e ffec t ive ins tallation 

for each energy conservat ion and renewable resource measure . 

DOE evaluated exi s t ing s tandards in both the pub l ic and 

private s ec t or s  covering the se measures  in order t o  make a 

determinat ion concerning their adequacy a s  a s surance o f  

s afety and health . The p otent ial for advers e  impac t s  o f  

several measure s i s  uncertain . The s e  uncertaint ies are 

l i s ted in Chapter 6 ( s ect ion 6 . 2 . 7 ) and are de s cr ibed in 

Chapter 3 .  In s everal ins tances ,  DOE determined that more 

s tringent standards were cal led for . The s e  s t,andards ,  

deve loped in comp l iance with Congres s ional direct ion . have 

been de scribed in Chapt er 3 in connect ion with the measure ( s )  

t o  which they app ly . 

* NE CPA , § 1 0 2 

* *NECPA , § § 2 1 2 ( b ) , 2 2 0  a n d  2 2 2  
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APPENDIX A 

METHODOLOGY FOR AS SESS ING THE POTENTIAL 

POLLUTANT EMI S S ION IMPACTS ATTRIBUTABLE 

TO THE INSTALLATION OF ENERGY CONSERVATION MEASURES 

The me t hodo logy used to e s t ima t e  the p o l l u t an t  emi s s ion 

change s a s soc i a t ed wi t h  the decrease in demand for re s i ­

den t i a l  energy and the increase in demand for c e i l ing insula­

t i on , wat e r  heater insu l a t i on , and wal l  insu l a t i on con s i s t s  

o f :  ( 1 )  e s t ima t i ng the reduc t ion i n  res iden t i a l energy 

us age , ( 2 )  e s t ima t ing the amount o f  ma t e r i a l s  requi red , ( 3 )  

s e l e c t ing p o l l u t an t  co e f f i c i en t s  for energy conve rsion/use 

and ma t e r i a l s  produc t i on ac t ivi t i e s  and mu l t ip lying the 

amount o f  ene rgy savings and ma t e r i a l s  needed by the po l lu ­

t an t  coe f fic i en t s , and ( 4 )  summa r i z i ng the re sul t s . Al so 

inc luded i n  S tep s ( 1 )  and ( 2 )  are e s t imat e s  o f  the p e rc entage 

reduc t ion/increase rep re s en t ed by the ene rgy reduc t ion and 

ma t e r i a l s  demand in re l a t ion to the t o t a l  res iden t i al and 

n a t i onal ene rgy c onsump t ion and t he to t a l  indu s t ry - wide 

mat e r i a l s  produc t ion , respec t ively . 

The ene rgy requi red to manufac ture c e i l ing insu l a t ion , 

wat e r  hea t e r  insu l a t i on , and wal l  insu l a t ion t o  ac c ommodate 
the RCS P rogram marke t was a l so e s t ima t ed . The me thodol ogy 

and as sump t ions used to e s t imat e  t h i s  energy requ i rement are 

pre s en t ed in the l a s t sec t i on of thi s  Appendix . 

Thi s  analys i s  wa s conduc ted as suming 3 5  percent o f  a 

u t i l i ty ' s  re s i den t i a l  cus tomers wi l l  reque s t  an ene rgy aU9 i t  

unde r  the RCS Program , i . e . , 7 percent  wi l l  re spond each 

year for the e s t ima t ed 5 - year Program period . I t  was fu r ther 

as sumed t h a t  7 5  percen t  of the cus tome rs  who rec e ive thi s 
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audit wi l l  actua l ly purchas e  and ins tal l  s ome energy cons erva ­

t ion measures . Thi s  repre s ents the maximum homeowner re­

sponse expected from the RCS Program . 

In e s t imat ing the p o l lutant emi s s ion changes , an 

attemp t was made to make the emi s s ion reduct ions a s s o c iated 

with the energy s avings a s  sma l l  a s  reasonab ly p o s s ib l e  and 

the emi s s ion increa s e s  a s s o c iated with the mater i a l s  produc ­

t ion ac t ivi t ie s  a s  l arge a s  p o s s ib l e . The purpo s e  for this 

was b o th to understate the b enefit s and to over s tate the 

adver s e  imp ac t s  resu l t ing from this analys i s . To obtain 

thi s wor s t - ca s e  condit ion , p o l lutant coeffic ien t s  and a s sump ­

t ions were s e lected b as ed on least  p o l lut ing condit ions for 

energy conver s ion /use act iv i t ie s  and mo s t  p o l lut ing condi­

t ion s for mat er i a l s  product ion act ivities  whenever a cho ice 

was given . 

The Regulatory Ana lys i s  o f  the RCS Program [ DOE , Apr i l  

19 7 9  ( c ) , October 1 9 7 9 ]  p rovided s ome o f  the informat ion 

which was used as a b a s i s  for this analys i s . Thi s  informa t ion , 

presented in Tab le A- l ,  cons i s t s  o f  e s t imates o f  the reduc­

t ion in res ident ial energy us age and e s t imates of hous eho ld 

par t i c ipat ion leve l s  for the 7 p ercent annual respon s e  rate 

for the energy cons ervat ion measures ana lyzed . 

The fo l l owing d i s cus s ion pre s en t s  the a s sump t ions and 

metho do logy used to e s t imate the p o l lutant emis s ion changes 

and manufac tur ing energy requirement s  b a s ed on the informa ­

t ion pre s ented in Tab le A- l .  

A . l E s t imation of Reduct ion in Res ident ial Energy U s age 

The total reduc tion in res iden t ia l  energy us age for the 

energy cons ervat ion measures analyzed is pre s ented in Tab l e  
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TABLE A- l .  TOTAL REDUCTION IN RES IDENTIAL ENERGY USAGE 
AND HOUSEHOLD PARTICIPATION LEVELS AT A 7 PERCENT ANNUAL RESPONSE RATE 

( DOE , October 19 7 9 J  

(1 ) 

Energy 
Conservat ion 

Measure 

Ceiling Insula t ion 
(From ); 0 insulation 

to R-19) 

Subtotal 

Water Heater Jackets 

Subtotal 

Wall Insulat �on 
(From No Insulation 

to R-B) 

Subtotal 

TOTAL 

(2) 

No . o f  
Households 
Installing 

Measure 

3 , 29 5 , 000 

1 1 , 6 71 , 000 

1 0 , 8 1 3 , 000 

(3) 

% of Households 
With Various 

Fuel T:l':2es 

....!... 
10 

5 
62 
2 3  
36 

2 5 . 1  
0 . 7  

60 . 0  
9 . 7  
0 . 1  
0 . 2  
3 . 8  

10 
5 

62 
23 
36 

�* 
ERlI 
EHP 

GH 
OH 

EAe 

ERlI 
eel 

GH 
FO 

WOOD
l

l 
OTHER 
NONE1 

ERlI 
EHP 

GH 
OH 

EAe 

Source :  Regulatory Analysis o f  the ReS Program 

"Type: ERR - Electric Resistance 

EHP - Electric Heat Pumps 
GH - Gas Heat 

CC - Coal or Coke 

OH - Oil Hea t 

EAC - Electric Air Conditioning 
Fa - Fuel Oil 

lEnergy savings data not available for these fuel types . 

2
T!J". e.:i&:i.ltates assume a Program duration of five years . 

(4) 

No . of House-
holds with 

Various Fuel 
-1xP.es 

329, 500 
164 , 7 50 

2 , 04 2 , 900 
757 , 850 

1 , 186 , 200 

2 , 929, 400 

7 , 002 , 600 
1 , 132 , 100 

1 , 08 1 , 300 
540 , 6 5 0  

6 , 704 , 060 
2 , 486, 990 
3 , 892 , 680 

(5)  

Life time Energy Saving� 
For Each Measure (Btu) 

505, 600 , 000 
3 3 7 , 000 , 000 
815 , 400, 000 
7 3 2 , 800 , 000 

6 7 ,600, 000 

5 , 100 , 000 

15 , 000, 000 
1 7 , 350 , 000 

316 , 000 , 000 
210 ,600 , 000 
509 , 600 , 000 
458 ,000 , 000 

4 9 , 000 , 000 

(6) 

Total Energy Savings 
Btu x 109 

166 , 595 . 20 
5 5 , 520 . 75 

1 , 665 , 7 80 . 66 
555 , 35 2 . 48 

80,187 . 12 

2 , 52 3 ,436 . 21 

1 4 , 9 39 . 94 

105 , 039 . 00 
19 , 641. 94 

139 , 6 2 0 . 88 

341,690 . 80 
113 ,860 . 89 

3 , 416 , 388 .-98 
1 , 139 ,041 . 42 

190,74 1 . 3 2  

5 , 201 , 7 23 . 41 

7 , 864 , 7 80 . 50 



A- I .  The se energy us age reduc t ion figures were d i s aggregated 

into three c ategories  - - e l ec tric i ty , gas , and o i l  - - as 

fol lows [ DOE , Oc tobe r  1 9 7 9 ] : 

was 

Gas 
O i l  

E l ec tric i ty 

5 , 2 1 5 , 987 . 80 x 10 9 B tu 

1 , 69 5 , 009 . 80 x 1 09 B tu 

9 5 3 , 7 82 . 90 x 1 09 B tu 

The bre akdown o f  e l e c tric i ty p roduc t ion by fue l  sourc e 

[ DOE , Apr i l  1 97 9 ( b ) ] :  

Coal 44 . 4% o r  423 , 47 9 . 6 1 x 1 09 B tu 

O i l  1 6 . 5% o r  157 , 37 4 . 1 8 x 10 9 Btu 

Gas 1 3 . 8% o r  1 3 1 , 6 2 2 . 04 x 1 09 B tu 

Nuc lear  1 2 . 5% or  1 1 9 , 2 2 2 . 86 x 1 0 9 B tu 

Hydro e l ec tric  - 1 2 . 8% o r  1 2 2 , 084 . 21 x 109 B tu 

Thi s  represents the current ( January 1 97 9 )  d i s t ribut ion o f  

fue l  sourc e s  for e l e c t ri c i ty generat ion . P roj e c t ions o f  the 

fu ture d i s tr ibut ion ind i c ate a greater re l i ance on coal and 

l e s s  rel i anc e on o i l  and gas . The use  o f  coal  i s  p roj e c ted 

to c ons t i tute from 5 2  to 5 8  perc ent o f  the fue l  c onsumpt ion 

by e l e c t r i c  uti l i t i e s  in 1990 . The c orresponding ranges for 

o i l  and gas are : 7 to 12 perc ent and 1 to 2 perc ent , respec ­

t ively [ DOE , Apri l 1 9 7 9 ( a ) ] .  

The po l lutant emi s s ion reduc t ions e s t imated fo r the RCS 

P rogram are based on the current d i s t ribut ion o f  fue l  sourc e s  

rather than a proj e c t ed d i s tribution . Th i s  cho i c e  was made 

bec au s e  o f  the variat ion in the proj e c t ions avai l ab l e . The 

e f fec t o f  th i s  cho i c e  should be to p roduce a wors t - case  

e s t imate of  the net reduc tion in po l lutant emi s s ions . Th i s  

i s  becau s e  the e s t imated emi s s ion reduc t ions wi l l  b e  under ­

s ta ted us ing the current d i s t ribution o f  fue l  sourc e s . 

Us ing any o f  the p roj ected d i s tr ibut ions , coal - fi red power 
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p l an t s  wou ld rea l i ze an even greater po rtion o f  the RCS 

Program energy us age reduc t ion than o i l - or gas - f ired power 

p l an t s . S ince coal  as  a fue l  generates more pol lutants than 

o i l  or ga s , the a ssoc i a ted po l lutant emi s s i on reduc t ions 

us ing one of the proj ec ted d i s t ribut ions shou ld b e  greater 

than thos e  e s t ima ted . There fore , the ne t reduct ions due to 

the Program shou ld a l s o  be greate r .  

As wi l l  be shown l a ter in th i s  s e c t i on , the po l lu tant 

emi s s ion reduc t i ons  a s s o c i a ted with the reduced demand for 

ene rgy exc eed , by many orders o f  magn i tude , the pol lu tant 

emi s s i on increases  a s s o c i a ted wi th the increased demand fo r 

energy conservation ma teri a l s . Cons equen t ly , i t  was fe l t  

tha t a quan t i tative ana lys i s  based o n  a future d i s t r ibu tion 

o f  fue l  sourc e s  wou ld no t s igni f i c an t ly change the overal l  

resu l t s  o f  the po l lu tant emi s s ions analys i s  and wou ld , 

there fore , not materially  change the analys i s  o f  the envi ron­

men tal impac t s  o f  the RCS Program . 

The to tal redu c t ion in re s ident i al ene rgy usage , as  

c a l cul ated from Tab l e  A- I ,  i s  7 . 8 6 quads . Thi s  energy us age 

reduc t ion wi l l  occur ove r a long period o f  t ime : from 

ins t a l l a t ion o f  the f i r s t  ene rgy c onservation measure to the 

end o f  the u s e fu l  l i fe o f  the longe s t  l a s ti ng measure . The 

us e ful l i fe of the measures l i s ted in Tab l e  A- I range s from 

5 to 20 years [ DOE , Apr i l  1 9 7 9 ( c ) ] .  Adding an addi t ional 

five years to the twen ty to ac count for the Program period , 

resu l t s in an average annual redu c t ion i n  re s ident i a l  ene rgy 

us age o f  0 . 3 1 and 1 . 5 7 quads ( over the 5 to 2 5  year period ) . 

The proj ec ted 1985  ene rgy consump t i on i s  1 2 . 2 3 quads for the 

re s iden t i a l  sector and 7 2 . 2 9 quads nationa l ly [ DOE , Apr i l  

1 9 7 8 ] . The average annual us age reduc t i on savings from the 

RCS Program should , there fore , be be tween 2 . 6 and 1 2 . 9  

percent o f  the to t a l  re s iden t i a l  ene rgy c onsump t ion and 0 . 4 

and 2 . 2  percen t  o f  the nat ional energy c onsumpt ion for 1 985 . 
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A . 2 E s tima t ion o f  Amount o f  Material s Requ i red 

Based on the househo ld part i c ipat ion l eve l s  pre s ented 

in Tab l e  A- I , the amount o f  mate rial s needed for c e i l ing 

insu l at ion , wa ter heater insul at i on , and wal l  insul ation 

were c a lculated as fol lows : 

be : 

A . 2 . 1  Ce i l ing Insulat ion 

The d i s tribut i on o f  c e i l ing insulat i on was as sumed to 

65 percen t  fiberglas s 

20 perc ent c e l lulose 

15  perc en t roc k  woo l  

Thi s was the e s t imated 1 9 7 5  d i s t ribution o f  insul ation 

for the retro f i t  marke t [ ICF , June 1 7 , 1 9 7 7 ] .  I t  i s  l i ke l y  

that thi s  d i s t ribution wi l l  n o t  remain c on s tant but wi l l  

vary wi th market cond i tions . The perc entage that c e l lulose 

wil l  repre s ent of the future retro fi t  market may increase 

substantially  ove r 2 0  percent ; however , a more recent or  pro ­

j ec ted re tro f i t  insulation d i s tribution was not found . The re ­

fore , the 1 9 7 5  d i s tribution was used . S ince  f iberglass  p ro ­

duc t ion gene rates  mo re po l lutants than c e l lulose produc t i on , 

the 1 9 7 5  d i s tribution represents a wors t - case  cond i t i on in 

terms of the total po l lu tant emi s s ion increas e s . 

I t  was a s sumed that two - thi rds  o f  the total numbe r  o f  

hous eholds would ins tal l the insulat ion on a do- i t - yours e l f  

bas i s  and woul d  ins tal l batts . The remaining one - th i rd would 

retain a contrac tor to ins ta l l  the insulation . Th i s  p ropor t i on 

i s  based on ac tual househo l d  respons e  to one uti l i ty p rogram 

[ Booz , Al l en , June 197 8 ] . I t  was a l so as sumed that the con -
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trac tor would  ins tal l batt  insu l a ti on in 1 0  perc ent o f  the homes 
and loos e � fi l l  insu l a tion in 9 0  percent o f  the home s [ Communi ­

c a ti on , Nati onwide Insu l at i on Contrac tors ] .  

Appl ying the s e  assumpt ions to the total  hous ehol d  par­

t i c ipat ion l eve l s  for c e i l ing insu l a tion re su l t s  in the fol l ow­

ing retro fi t  d i s tribut ion : 

F ibergl a s s :  

Batts  

Loo s e - f i l l  

Rock Woo l : 

Batts  

Loos e - fi l l  

C e l lulose : 

Loos e - f i l l  

1 , 87 4 , 0 3 1  hous eho lds 

2 67 , 7 1 9  

432 , 469 hou seho lds 

6 1 , 7 8 1  

659 , 0 00 hou seho l d s  

In e s t imat ing the amount o f  insul at ion requi red for 

thes e  home s it was � s sumed that : the average a t t i c  was 1200  

ft2 ; insulat ion could be ins tal led  in 80 percent o f  the 

a t t i c  are a ; homeowners were insu l a ting from no insu l a ti on to 

R - 1 9 ; the den s i ty o f  insul a ti on ave rages 0 . 8 , 2 . 0 ,  and 2 . 6  

lb/ft3 for fibergl a s s , rock woo l , and c e l lulose , respe c ­

t ively [ DOE ,  June 1 97 8 ] ; and the dep th o f  insu l a t i on needed 

for R - 1 9  was 6 . 5  inches for f ibergl a s s  b a t t s , 9 inche s for 

fiberglass  l oo s e - f i l l , 5 . 25 inches for roc k  woo l  batts , 7 

inche s for rock woo l  loose - fi l l , and 5 inche s for c e l lulose  

loo s e - fi l l  [ Pred i c as ts , Inc . , J anuary 23 , 1 9 7 8 ] . Based on 

the s e  a s sump t i ons , the amount of insul a t ion needed per home 

was e s t imated a t : 
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F ib e rgl a s s  B a t t s  4 1 6  I b s  

F ib e rg l a s s  Loo se - F i l l  5 7 6  Ibs  

Rock woo l  Batts  840 Ibs  

Rock woo l Loo s e - F i l l  1 , 1 2 0  I b s  

C e l lulose  Loo s e - F i l l  1 , 040 Ibs  

Mul t ip lying the  amount of  insulat ion t imes the  number 

of  homes expec ted to  in s ta l l  that  type of  insul ation resu l t s  

i n  the fo l lowi ng requi remen t s  fo r insulation : 

F ibergl a s s : batts  7 7 9 , 5 9 6 , 89 6  Ibs  

loose - f i l l  1 5 4 , 20 6 , 1 44 

To tal 9 3 3 , 80 3 , 040 Ibs  

Rock woo l : b a t t s  3 63 , 2 7 3 , 9 60 I b s  

loo s e - fi l l  69 , 1 9 4 , 7 20 

To tal 432 , 468 , 680 Ibs 

Cellulose : loo s e - f i l l  685 , 3 60 , 0 0 0  Ibs  

A f l ame retardant is  usually  added to  c e l lu l o s e  at  a 

max imum rate o f  2 5  percent by we igh t . The mo s t  commo n flame 

ret ardan t u s ed i s  boric  ac id [ DOE , June 1 9 7 8 ] .  Assuming 

only boric  ac id i s  u s ed and i s  added at the max imum rate , 

the amount o f  bor i c  ac id needed i s  e s t imated a t : 

2 5 . %  x 685 , 3 60 , 0 0 0  = 1 7 1 , 340 , 0 0 0  Ibs  

Thi s  demand fo r insu l a t ion and boric ac i d  wi l l  oc cur 

ove r  the five -year RCS P rogram period ( 1 980 to 1 9 85 ) . 

Ave raged over th i s  five - year period the demand for fiber­

gl a s s , rock woo l , c e l lulose , and bo r i c  ac id would be  1 86 . 7 6 ,  

86 . 49 ,  1 3 7 . 0 7 , and 34 . 27 mi l l i on pounds per year , respec ­

t ively . 
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The proj e c t ed 1980  demand for fibergl a s s , roc k  woo l , 

and c e l lu l o s e  insulat ion for indus t r i a l  equipment , indus ­

t r i a l/commerc i a l  bui lding , and new residen t i al con s t ruc tion 

i s  2 . 9 3 8 , 0 . 9 2 0 , and 0 . 0 5 8  b i l l ion pound s , respe c t ively 

[ rCF , June 1 7 , 1 9 7 7 ] .  The basel ine res iden t i a l  retro f i t  

demand for c e i l ing insu l a t ion , wa ter heater j ac ke t s , and 

wal l  insu l a t ion has been e s t imated at 4 . 0 2 5 , 2 . 2 88 , and 
7 . 54 1  b i l l i on pounds o f  fibergl a s s , rock woo l , and c e l lulose , 

respec t ive l y , during the program p er iod . *  Averaging thi s  

exi s t ing res ident i a l  basel ine demand ove r  the five - year 

period and add ing the p roj ec ted demand for the o ther u s e s  

resu l t  in a total  1980  p roj ec ted b a s e l ine demand o f  3 . 7 43 , 

1 . 3 7 8 , and 1 . 5 6 6  b i l l ion pounds for fiberglas s ,  roc k woo l , 

and c e l lulose , respec t ively . 

The 1 9 7 8  produc t i on o f  boric ac id was 0 . 3 86 b i l l ion 

pounds [ D  o f  C ,  Bureau o f  Census ] .  The re s i dent i a l  basel ine 

demand for boric ac id was e s t imated at  1 . 885  b i l l ion pounds 

( 2 5 perc ent o f  7 . 541 , the c e l lulose  basel ine res ident ial 

re t ro fi t  demand ) .  Ave raging thi s  b a s e l ine demand over the 

5 - year per iod and add ing in the 1 9 7 8  produc t ion resu l t s  in a 

total  e s t imated base l ine demand for boric ac id o f  0 . 7 6 3 

b i l l ion pounds/year . 

The maximum RCS P rogram demand for c e i l ing insulat ion 

wou ld there fore require an inc rea s e  o f  approx imately  5 ,  6 ,  

9 ,  and 4 . 5  percent in the p roduc t i on o f  fibergl a s s , rock 

woo l , c e l lu l o s e , and bor i c  a c id , re spec tive ly . 

*This base line residentia l re trofit demand was derived by es timating the 
number of househo lds expected to insta ll  cei ling insulation� water 
heater jacke ts� and wa l l  insu lation regardless of the Program and app lying 
the same me thodo logy described in Sections A . 2 . 1 � A . 2 . 2� and A . 2. 3  to 
ob tain demand figures for fiberglass� rock woo l� ce l lulose� and boric 
acid. The househo ld leve ls used are 2� 95 3� OOO for cei ling insu lation� 
1 9� 61 5� OOO for water heater jackets and 24� 029� OOO for wa l l  insu lation 
[DOE� October 1 9 79 ] . 
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A . 2 . 2  Wate r Heater  Insu lat i on 

Water heater j ac ke t s  are made prima r i l y  out o f  fiber­

g l a s s  insu l a t i on . As suming the ave rage wa ter hea t e r  is  five 

fe e t  ta l l , two fee t  in d i ame t e r , and i s  insul ated only on 

the s ides  wi th 3 . 5  inches of fiberg l a s s  ( R- l l ) ,  the amoun t 

o f  fiberg l a s s  needed wou ld be 7 . 3  pounds per  wa ter heater . 

Mul t i p lying th i s  i n su l a t ion requ i rement by the total numb e r  

o f  homes exp ec ted t o  i n s t a l l  wate r h e a t e r  j ac ke t s  ( 1 1 , 67 1 , 0 0 0  

home s )  re su l t s  in a to tal fibergla s s  requi remen t o f  8 5 , 1 9 8 , 30 0  

pound s . 

Thi s  fiberg l a s s  demand averaged ove r a five -year peri od 

would be  1 7 . 04 mi l l i on pounds per year and wou ld requ i re a 

fiberglas s p roduc t ion inc re ase  o f  approxima t e ly 0 . 5  perc ent 

in 1980 . 

A . 2 . 3  Wa l l  Insu l a t i on 

For purposes  o f  the pol lu tan t emi s s i ons ana lys i s , the 

d i s t ribut ion o f  wa l l  insu l a t i on was a s s umed to be : 

3 5 . 9  percent c e l lulose  

5 1 . 3  percent fiberglass  

1 2 . 8  percent roc k woo l  

Thi s  di s tribution i s  part i al ly based o n  a f i e l d  s tudy 

conduc ted in Mas sachu s e t t s  [ Bu rch , e t  a l . ,  Sep tember 1 9 7 6 ] . 

I t  i s  recognized tha t u rea fo rmaldehyde may be  used in a 

sub s tantial numbe r  o f  hou seho l ds . The use o f  u re a  formalde ­

hyde wa s not c ons idered in the po l lu t ant emi s s ion s analys i s  

because o f  the unavai l ab i l i ty o f  in fo rma tion relat ive to the 

amoun t s  o f  the various ingred ients  in urea formal dehyde . 

The ac tual chemical mix o f  the ingred ients  i s  proprie tary 

in fo rma t i on .  
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The total number o f  households  e s t ima ted to instal l 

attic  insul at ion a s  a resu l t  o f  the RCS Program i s  1 0 , 8 1 3 , 00 0 . 

D i s t ri but ing thi s  number o f  househo lds i n  ac c ordance w i th 
the percentages presen ted above resu l t s  in the fo l lowing 

breakdown o f  hou s eho l d s : 

Cel lulose 

F ibergl a s s  

Rock Woo l  

3 , 881 , 8 67 

5 , 547 , 0 69 

1 , 3 84 , 0 64 

The amount o f  insul ation ne eded per home was c a l cul ated 

assuming : an average floor area o f  1 20 0  ft2 ( 2 5 ft by 48 

ft ) , an average height o f  8 . 5  ft , a wal l  spac e thi c kne s s  o f  

3 . 5  inches , the window area i s  1 0  percent o f  the floor area , 

an average o f  three doors per household wi th an area o f  2 1  

ft2 each , and an average den s i ty o f  0 . 8 ,  2 . 0 ,  and 2 . 6  Ib/ft 3 for 

fibergl a s s , roc k  woo l , and c e l lulose , respe c t ively [ Predi ­

c a s t s , Inc . , January 2 3 , 1 9 7 8 ] . 

The total wal l  area per househo ld which could support 

insu lat ion i s : 

[ 2 ( 2 5 ) ( 8 . 5 )  + 2 ( 48 ) ( 8 . 5 ) ] - 0 . 10 ( 1 200 ) - 3 ( 2 1 ) = 1 , 0 5 8  ft 2 

The e s t imated volume o f  insul ation per hou s eho ld i s : (\� ) ( 1 0 5 8 )  = 309  

The amoun t of  insulat ion needed per househo ld and the 

to tal amount o f  wal l insu l at ion needed to accommodate the 
RCS Program i s  e s t imated a t : 
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Insul at ion Total Amount o f  

Dens i ty per Household Wal l Insul a t ion 

Insulat ion ( lbLft3 ) ( lbs ) Needed ( lb s ) 

C e l lulose 2 . 6  8 0 3  3 , 11 7 , 1 3 9 , 00 0  

F iberglass  0 . 8  247 1 , 3 7 0 , 1 2 6 , 00 0  

Rock Woo l 2 . 0  6 1 8  8 5 5 , 3 5 2 , 00 0  

As suming that boric ac id i s  the only f l ame re tardan t  

used for c e l lu lose  and that i t  i s  added a t  a rate o f  2 5  

percent , by weigh t , the amount o f  boric ac id needed woul d  

be : 

( . 2 5 ) ( 3 , 1 1 7 , 1 3 9 , 0 0 0 ) = 7 7 9 , 28 5 , 00 0 1bs . 

Ave raged ove r  the 5 - year Program period the demand for 

wal l  insul a t ion wou ld be 623 . 43 ,  2 7 4 . 03 ,  and 1 7 1 . 07 m i l l ion 

pounds per year for c e l lulose , fiberg l as s , and rock woo l , 

respec t ively . The demand for bor i c  ac id would be 1 5 5 . 86 

mi l l ion pounds per year . 

Us ing the s ame basel ine demand for the s e  materia l s  as 

was used in S e c t ion A . 2 . 1 ,  the RCS Program demand for wal l  

insu l a t ion wou ld requ i re an e s t imated produc t ion increase in  

1 9 8 0  o f  approximat e ly 40 , 7 ,  1 2 , and 2 0  percent for c e l lulose , 

fiberg l as s , roc k  wool and bori c  ac id , respe c t ive ly . 

A . 3 S e le c t ion o f  Air and Water Pol lutant Coe f f i c i ents  

and E s t imation o f  Pol lutant Emi s s ion Changes 

A . 3 . 1  Energy 

A . 3 . 1 . 1  E l e c tr i c i ty 

A . 3 . 1 . 1 . 1  Hydroe l e c t r i c  Power P l an t s . Po l lu -

t an t  emi s s ion change s from hydroelec tric  power p l ants  were 

not c alculated because of the low l eve l of a i r  and water 
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pol lutant emi s s ions as soc i a ted wi th hydroe l e c t r i c  plants  

[ DOE , J anuary 1 9 7 9 ] .  

A . 3 . 1 . 1 . 2  O i l  and Ga s - F i red Power P l ants  

Ai r po l lu tant coe f fic i en t s  for o i l - and gas - f i red 

e l ec tric  power p l an t s  are [ EPA , June 1 1 , 1 9 7 9 ] : 

Particu l a te s : 0 . 0 3 Ib/Btu x 10 6 o f  input - o i l  
and gas 

Su l fur Dioxide : 0 . 8  I b/B tu x 10 6 o f  inpu t - o i l  

and gas 

N i t rogen Ox ide s : 0 . 2  I b/Btu x 1 0 6 o f  input - gas 

0 . 3  I b/Btu x 10 6 o f  input - o i l  

Mu l t iply ing th e s e  coe f f i c i en t s  by the redu c t i on in 

energy u s age for the gas and o i l  mode s o f  gene rat ion and 

as s uming an ave rage powe r p l ant e f fi c i ency o f  3 7 . 9  percent 

[ FEA , Apri l 1 9 7 6 ] re su l t  in the fo l l owing a i r  po l lu tant 

emi s s ion reduc t ions : 

Particulate s : 

Oi l 

Gas 

Sul fur Dioxide : 

O i l  

Gas 

N i trogen Ox ide s : 

O i l  

Gas 

1 2 , 45 7 , 0 59  I b s  

1 0 , 4 18 , 63 1  

3 3 2 , 1 88 , 240 Ibs  

2 7 7 , 830 , 1 64 

1 24 , 5 7 0 , 590  I b s  

69 , 457 , 54 1  
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The was tewater e ff luent l imi tat i ons for oi l - and 

gas - fi red powe r p l ants  are [ EPA , Oc tober 8 ,  1 9 74 ] : 

Bo ttom Ash : 

Fly Ash : 

To tal Suspended S o l i d s : 3 0  mg/l 

Oi l and Greas e :  1 5  mg/l 

To tal Suspended So l id s : 3 0  mg/l 

Oi l and Greas e : 1 5  mg/l 

Coo l ing Wate r : Free Ch lorine : 0 . 2  mg/l 

Bo t tom ash and fly ash wa ter are d i s charged from 

oi l - fi red powe r plants . Coo l ing water i s  d i s charged by o i l ­

and gas - fi red power p l ants . 

Ave rage flow rates  for thes e  water usage s are 

[ Communication , John Lum ] : 

Fly Ash Wa te r : 2 5 6 . 2 5 gal lons per megawatt-hour 

Bot tom Ash Wate r : 145 . 83 gal lons per megawa t t - hour 

Cool ing Wate r : 1 2 . 5  gal lons per megawa t t - hour 

Us ing the s e  flow rates and c onver s i on c oe f f i ­

c i ents , the was tewa ter e f f luent l imi tations were c onverted 

to pounds pe r Btu x 1 09 as fo l lows : 

Bottom Ash : 

Total Su spended S o l ids  - 1 0 . 69 Ibs/Btu x 1 09 

Oi l and Grease - 5 . 34 Ibs/B tu x 1 09 

F ly Ash : 

Tota l Suspended Solids  - 18 . 7 8  Ibs/Btu x 1 09 

O i l  and Grease - 9 . 3 9 Ibs/Btu x 109 

Cool ing Wa ter : 

Free Ch lorine - 0 . 0 0 6  I bs/B tu x 109 
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Mul t iplying thes e  l imitations by the reduc tion in 

energy usage resul t s  i n  the fol lowing water  pollutant emis ­

s ion reduc t ions for o i l - and gas - fi red power plants : 

Total  Suspended Sol ids : 

Oi l :  

O i l  and Greas e : 

O i l : 

Free Chl orine : 

O i l : 

Gas : 

A . 3 . 1 . 1 . 3  

Bot tom Ash 

F ly Ash 

Bottom Ash 

Fly Ash 

944 Ibs  

7 89 

1 , 682 , 330 Ibs  

2 , 9 5 5 , 487 

840 , 37 8  Ibs 

1 , 4 7 7 , 7 44 

Coa l - F i red Power P lant s  

The a i r  po l l utant coe f fi cents f o r  coal - f i red power 

p l an t s  under the revi s ed new sourc e performanc e  s tandards 

[ DOE , J anuary 1 97 9 ] and the e s t imated ai r pol lutant emi s s ion 

reduc tions are : 
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Po l lutant 

Part iculates"'''' 
Sulfur Dioxide 
Nitrogen Oxides* 
Hydrocarbons 
Carbon Monoxide 
Ar senic 
Beryl l ium 
Cadmium 
Fluorine 
Lead 
Mercury 
Selenium 
Mangane s e  

Coefficient (Tons / 10 12  

Btu Produced) 

39 . 6  
1 69 . 1  
7 9 1 . 6  

19 . 1  
63 . 2  

0 . 00 7  
0 . 00 1  
0 . 00 1  
0 . 54 
0 . 05 
0 . 00 5  
0 . 04 
0 . 14 

Emis s ion 
Reduc t ions (Tons) 

1 6 , 7 7 0  
7 1 , 610  

3 3 5 , 2 2 6  
8 , 08 8  

26 , 7 64 
3 
0 . 4 
0 . 4 

229 
21 

2 
1 7  
59  

The wa s tewater po llutant coef fic ients [ DOE , January 

1 9 7 9 ] and the e s t imated pollutant emi s s i on reduc t ions for 

coa l - f ired power p lant s are : 

Po l lutant 
Coefficient (Tons / 10 12  

Btu Produced) 

B io logical Oxygen 
Demand 

Chemical Oxygen 
Demand 

Total Suspended S o l ids 
To ta l D i s s o lved Sol ids 

Aluminum 
Chromium 
Non-Ferrous Metals  
Z inc 
Sulfates 
Nicke l 

Nutr ient s 
N itrates 
Annnonia 
Pho s phorous 

Surfactant s 
Oi l and Grease** 
Fr ee Chlor ine** 

l .  41 

1 3 7 . 18 

0 . 3 3 
8 7 3 . 5 3 

0 . 3 0 
0 . 01 

1 10 . 7 9 
0 . 05 

41 . 10 
3 . 62 

l .  8 2  
0 . 06 
0 . 1 7 
0 . 3 9 
7 . 3 6 
0 . 003 

Emi s s i on 
Reduc t ions (Tons) 

5 9 7  

5 8 , 093 

140 
369 , 9 22 

1 2 7  
4 

46 , 9 1 7  
2 1  

1 7 , 40 5  
1 , 5 3 3  

7 7 1  
2 5  
7 2  

1 6 5  
3 , 1 1 7  

1 

* Coefficients for particu Lates and nitrogen oxides were obtained from 
source [EPA, June 1 1 ,  1 9 79 ] and were converted to tons/1 0 1 2  Btu produaed 
by assuming a power p Lant efficiency of 37. 9 percent.  

* *Coefficients for oi L and grease and free chLorine were obtained using 
EPA ' s  wastewater effLuent Limitations . These Limitations are the 
same as for oi L-fired power p Lants (Section A . 3. 1 . 1 . 2J .  
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A . 3 . 1 . 1 . 4 Nuc l e ar Powe r P l ants  

The air  po l lutant coe f f i c ients  [ DOE , January 1 9 7 9 ] 

and the e s t imated po l lutant emi s s ion redu c t ions fo r nuc lear 

power p l an t s  ( as sum ing use  of l i gh t  wate r reac tors ) are : 

Po l lu tant 

Chromates 

Z inc 

Chlorides  

Coe f f i c ient ( Tons/1 0 1 2  

Btu P roduced ) 

0 . 8 1 

0 . 1 5 

3 . 3x10 - 3  

Emi s s ion 

Reduc t ions ( Tons ) 

9 7  

1 8  

0 . 4  

The wa s tewater po l l uant c o e f f i c ients  [ DOE , January 

1 9 7 9 ] and the e s t imated po l l utan t  emi s s i on redu c t i ons , 

as sum ing use  o f  l ight water reac tors , are : 

Pol lutant 

B iological  

Ch lorine 

Pho sphate 

Boron 

Chromates 

Ac ids  

Organ i c s 

Coe f f i c ient ( Tons/1 0 1 2  

B tu P roduc ed ) 

Oxygen Demand 0 . 0 9 

1 .  0 5  

1 .  6 5  

1 3 . 1 0 

0 . 09 

3 . 2 7 

2 . 62 

Emi s s ion 

Reduc t ion s ( Tons ) 

1 1  

1 2 5  

1 9 7  

1 , 5 62  

1 1  

3 9 0  

3 1 2  

The a i r  and wa ter rad i a t i on re s idu a l s  [ DOE , Janu ­

ary 1 9 7 9 ] and the e s t imated reduc t ion in rad i a t i on re s i dua l s  
as suming u s e  o f  l i ght wa ter reac tors , are : 
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Coeff ic ienh Coef f icienb 
( Curies / l0 Reduct ions (Curies/l0 Reduct ion 

Air Btu Produced ( Cur ies) Water B tu Produced ( Cur ies ) 

Kr-8 5  3 . 6  4 2 9  H-3 10 . 12 1 , 2 07 . 

1-131 4 . 8xl0 
-3 

0 . 6 CO-60 1 .  5xl0 -
5 

0 . 002 

Xe-133 3 
2 5 6 , 560 Sr- 90 -5 

0 . 003 2 . 11xl0 2 . 1xl0 

Fiss ion Products 2 
7 1 , 53 4  Ru-l06 -6 

0 . 0007 6 . 0xl0 5 . 95xl0 

H-3 1 .  2 6  150 1-131 -4 
0 . 04 3 . 27xl0 � I 

-3 ...... Cs-134 1 . 28xl0 0 . 15 \0 

Cs-137 9 . 2 3xl0 
-4 

0 . 11 

Ce-144 1 .  5xl0 
-5 

0 . 002 

Fiss ion 8 . 33xl0 
-2 

10 
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A . 3 . 1 . 2  Oi l and Gas 

Ai r po l lu t ant c oe f f i c i en t s  for re s iden t i a l  end u s e  

o f  d i s t i l late  o i l  and natural g a s  a r e  [ EPA , May 1 9 7 8 ( b ) } .  

Pol lutan t  

Par t i cu l a t e s  

N i t rogen Oxides  

Sul fur Oxide s 

Hydroc a rbons 

Carbon Monoxide 

Aldehyde s 

Coe f f i c ient : 

D i s t i l late  Oi l 

( tons/l0 3 BBL ) 

0 . 2 30  

0 . 443  

0 . 6 65  

0 . 0 63 

0 . 1 0 1  

0 . 042 

Natural Gas 

( tons/l 0 6 SCF ) 

0 . 0 0 5  

0 . 0 5 0  

0 . 0 0 0 3  

0 . 00 4  

0 . 0 1 

0 

Conve rt i ng the reduc t ion i n  energy u s age for fue l  

o i l  and natural g a s  from B tu s  t o  barre l s  and c ub i c  feet , 

repec t ive ly , ( 1  bbl d i s t i l l ate fue l  o i l  = 5 . 83 x 1 0 6 Btu , 

1 0 0 0  f t3 natural gas = 1 . 0 3 1  x 1 0 6 B tu [ FEA , Apr i l  19 7 6 } ) 

and mul t iplying the reduct i on in  ene rgy u s age by the po l ­

lutan t  c o e f f i c ient s resu l t  i n  the fol low ing a i r  po l lu tant 

emi s s i on reduc t ions : 

Pol lutant 

Part i cu l a t e s  

N i t rogen Oxides 

Sul fur Oxi de s  

Hydro carbons 

Carbon Monoxide 

Aldehydes  

Reduc t i on s  ( tons ) from : 

Di s ti l late  O i l  Natural Gas 

66 , 87 0  2 5 , 29 6  

128 , 7 9 7  2 5 2 , 9 5 8  

1 9 3 , 342 1 , 5 18  

18 , 3 1 7  2 0 , 2 3 7  

29 , 3 65 5 0 , 5 92  

1 2 , 2 1 1  0 
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A . 3 . 2  Material s 

A . 3 . 2 . 1  F ibergla s s  

The was tewater e f fluent l imi tation f o r  the fibe r ­
glass  indu s try i s  n o  discharge o f  pro c e s s  was tewater pol lu ­

tants  wi th the exc ep t i on o f  the water used for some advanced 

air  emi s s i on contro l devi c e s . Water used for such purpo s e s  

mus t  mee t  the fo l lowing l imi tations [ EPA , January 1 9 7 4 ( a ) ] :  

Pol lutant 

Chemical Oxygen Demand 

Bio l ogical  Oxygen Demand 

Total Suspended Sol ids 

Phenol s  

Limi tation ( lb/ton ) 

0 . 1 6 5  

0 . 0 1 2  

0 . 0 1 5  

0 . 0 0 0 3  

Ai r po l lutan t  emi s sion fac tors for the fibergl ass  

industry wi thout the use of  air  po l lution control  devic e s  

are [ EPA , May 19 7 8 ( b ) ] :  

Pol lutant 

Part i culates 

Sul fur Dioxide 

Carbon Monoxide 

N i t rogen Dioxide 
Fluo ride s 

Emi s s ion Fac tors ( lb/ton ) 

83 . 9  

10 . 0  

2 . 1 5 

6 . 3  

0 . 12 

Thes e  air  emi s s ion fac tors a s sume total use o f  

regenerative glass  furnaces to provide a wor s t  case  condi ­

tion . 
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App lying the se was tewater effluent l imitat ions and 

air emi s s ion factor s t o  the e s t imated total RCS Program 

demand for fibergl ass  ( 1 , 194 , 5 64 t on s )  resul t s  in the follow­

ing pol lutant emi s s ions . 

Water Pollutants Emiss ions ( lbs) Air Pollutants Emiss ion ( lbs)  

Chemical Oxygen Demand 19 7 , 103 Particulates 100 , 223 , 920 

Biological Oxygen 14 , 3 3 5  Sulfur Dioxide 11 , 94 5 , 640 
Demand 

Total Suspended Solid s  17 , 918 Carbon Monoxide 2 , 568 , 313 

Phenols 3 58 Nit rogen Dioxide 7 , 52 5 , 7 5 3  

Fluorides 143 , 348 

A . 3 . 2 . 2  Ro ck Woo l  

There are n o  wa stewater effluent l imitat ions for 

the ro ck woo l  indus try [ Commun icat ion , Ronald Curby ] . 

The air pol lutant emis s ion factors and the e s t i ­

mated emi s s ion s from producing the amount o f  rock woo l  t o  

accommodate the RCS Program demand ( 643 , 9 1 0  t on s )  are [ EPA , 

May 1 9 7 8 (b) ; EPA , April  1 9 7 3 ] : 

Pollut ant 

Particulates 

Sul fur Oxide s 

A . 3 . 2 . 3  

Coefficient ( lb / ton) 

Cellulo se 

50  

0 . 02 

Emi s s ions ( lb s )  

32 , 195 , 5 0 0  

1 2 , 8 7 8  

No a ir and water pol lutant coefficient s could be 

obtained for cellulo se product ion . Cel lulo se i s  made by 

shredding newspaper and app lying a chemical , usually bor ic 

acid , for flame ret ardant purpo ses  [ DOE , June 1 9 7 8 ] . 
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No air limi tations have been deve loped for produc ­

tion of  boric acid [ Communication , Fred Dimmick ] .  

Wa s tewater effluent l imitations for producing 

boric acid and the e s t imated emi s s ions caus ed by RCS Program 

demand (475 , 3 13  tons ) are [ EPA , May 1975 ] : 

Pollutant 

To tal suspended 
s o lids 

Ar senic 

Limi tation ( lb/ ton) 

0 . 14 

0 . 028 

A . 4 Summary o f  Po llutant Emi s s ion Change s 

Emi s s ions ( lb s )  

6 6 , 544 

13 , 309  

Table A- 2 pre sent s a summary of  the po l lutant emi s s ion 

changes . 

Column ( 1 )  present s the pol lutants which wi l l  be af­

fected by energy convers ion and use activities , and by 

production activitie s for cei l ing insulation , water heater 

insulation , and wal l  insulat ion . 

Co lumn ( 2 )  pre s ents the estimated pol lutant emi s s ion 

reduc tions as s ociated wi th the decrease in demand for re s i ­

dential energy . Only energy convers ion and use activities 

were cons idered . The se reduct ions wi l l  Occur over a long 

period of time ( i . e .  from ins tallation o f  the fir s t  energy 

conservation measure to the end of the useful life of the 

longe s t  lasting measure ) . The useful life of the measure s  

analyzed ranges from 5 t o  20 years . 
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TABLE A- 2 .  SUMMARY OF POLLUTION EMISS I ON CHANGES 

(1) 

pollutanta 

Ai.r : 

Particulatea 
Nitrogen Ozides 
Sulfur Ozides 
Hydrocarbona 
Carbon Monoxide 
Aldehydes 
Fluorides 
Arsenic 
Beryllium 
CadlliUll 
Fluorine 
Lead 
Mercury 
Selenium 
Manganese 
Chr .... tes 
Zinc 
Chloridea 

�: 

(2 ) 

pollutant Eaiaaion 
aeductioos (toos) 

-120, 374 
_813 , 9 9 5  
- 5 7 1 , 479 

-46 , 63 7  

-106 , 72 1  

-12 , 211 

-3 
-<:L 
-<1 

-229 
-21 

-2 
-17 
-59 
-97 
-18 
-<1 

Total Suspended Solids 
Total Dissolved SOlids 
Biological Oxygen 

- 2 , 4 5 9  

-369 , 9 2 2  
-608 

Demand 
Chemical Oxygen Demand 

organics 
Oil and Grease 
Chlorine 
Phosphorus 
Phosphate 
Arsenic 
Phenols 
Boron 
Chromates 
Chromium 
Aluminum 
Acids 

Nonferrous Metals 
Zinc 
Sulfates 
Nickel 
Surfactants 
Ammonia 
Nitrates 

-58 ,093 
-312 

-4 , 278 
-12 7 

-72 
-197 

-1 , 562 
-11 

-4 
-127 
-390 

-4fi , 9 1 7  
-21 

-17 , 4 0 5  
- 1 , 5 3 3  

-165 
-25 

- 7 7 1  

(3) 

pollutant Eaission 
Increases (tons) 

66 , 210 
3 , 76 3  
5 , 979 

1 , 284 

7 2  

42 

99 

<1 

(4 ) 

Net D1£ f erence 
(tons) 

- 54 , 164 
- 810 , 2 32 
- 565 , 500 

-46 , 6 3 7  
-105 , 4 3 7  

-12 , 2 11 
+7 2 

-3 
-< 1 
-< 1 

-229 
-21 

-2 
-17 
-59 
-9 7 
-18 
-<1 

-2 , 4 1 7  

-369 , 9 2 2  
-601 

-57 , 9 94 
-312 

-4 , 2 78 
-127 

- 7 2  
- 1 9 7  

+ 7  
+<1 

-1 , 562 
- 1 1  

-4 
-127 
-390 

-46 , 9 1 7  
- 2 l  

-17 , 4 0 5  
- 1 , 5 3 3  

-16'> 
- 2 5  

- 7 7 1  

(5) 
Percent Decrease 

in Ener&y-Related 

Pollutant Eaiasiona* 

0 . 02-0 . 10 
0 . 14-0 . 68 
0 . 08-0 . 38 

0 . 009-0 . 04 
0 . 0 1 -0 . 05 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 

NO 
0 . 4-2 . 0 

NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
NO 
NO 

Note: <means less than 

*Bnergy-related pollu tant emissions for the air poll utants include the projected 1 9 85 emi ssions from explora tion, 

development ,  extraction, processing , transporta tion , conversion , and combust ion aeb v j t i  es for all sectors 

(j . e . , util i t y ,  industria l ,  residential , corrunercial , transportation) (DOE, Apri l 1 978) . These emissions ",ill 

compri se a major portion of the nationwide a i r  emi ssions because of the dominant nature of energy-related 

air emissions i n  relation to other air emissions sources . The percentage decreases prpsented in Column (5) 

tor t h e  air pollutants should be roughly compa rable t o  t h e  percentage decrease in nd t i onwide emissions . 

Bnergy-related pollutant emissions for total dissolved solids .include only the emissi ons from stationary co_ 

bustion sources (DOB and EPA ,  Harch 1 978) . Water pollutant e.ni ssions from stationary combustion sources do 

not comprise the major portion of nationwide pollutant emissions; consequent l y ,  the percentage decrease that the 

total s uspended solids reduction would represent of the nationwide emissions should be considerabl y lower than 

presented in Col umn (5) . 

N . D .  indicates that the percentage increases or increase have not been determined because of the lack of data 

concerning nationwide pollutant emissions . 
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The large s t  po l lutant emi s s i on reduc t i on i s  8 1 3 , 9 9 5  

ton s f o r  n i t rogen ox ide s . Ave raged over a 5 - t o  2 5 -year 

pe riod , thi s reduc t ion wou ld be b e tween 32 , 560  and 1 62 , 7 9 9  

tons per yea r , respec tive l y . The proj ec ted 1985  n i t rogen 

ox ide emi s s i ons  from a l l  energy - re l ated sourc e s  i s  24 mi l l ion 

tons [ DOE , Ap r i l  1 9 7 8 ] . The RCS P rogram redu c t i ons for 

n i t rogen oxide s rep re s ent 0 . 14 and 0 . 68 perc ent of the 

energy - re lated n i t rogen ox ide emi s s ions in  1985 . The se cond 

large s t  reduc tion i s  5 7 1 , 47 9  fo r sul fur oxide s . Ave raged 

ove r  a 5 - to 2 5 - year period , thi s reduc t i on would be be tween 

2 2 , 85 9  and 1 1 4 , 2 9 6  tons per year , corre spond ing to 0 . 08 and 

0 . 3 8 percent o f  the proj ec ted 1985  energy - related sul fur 

ox ide emi s s ion s  o f  30 mi l l ion tons [ DOE , Ap r i l  1 9 7 8 ] . 

Column ( 3 )  pre sen t s  the e s t imated po l lutant emi s s ion 

inc reases  from produc ing c e i l ing insulat ion , water heater 

insulation , and wa l l  insulat ion . The s e  po l lu tant emi s s ion 

inc rease s  wi l l  occur over the five -year program pe riod . The 

l arge s t  po l lu t ant increase is 66 , 2 1 0  tons fo r particulates . 

The proj e c t ed 1985  energy - re l a ted part iculate emi s s ions 

( which  rep re sent a subs tant i a l  po r t i on o f  the total for 

nati onwide particulate  emi s s ions ) i s  1 1 , 00 0 , 00 0  tons [ DOE , 

Apr i l  1 9 7 8 ] . The yearly inc rease  in particulat e s , 1 3 , 242 

tons , from produc ing the analyzed ene rgy con s e rvat ion ma ­

teri a l s , repre s ent s approx imately 0 . 1 2 percent o f  the pro ­

j ec ted particulate emi s s ions . 

Column ( 4 )  pre s ents the net d i f ference be tween co lumns 

( 2 )  and ( 3 ) . The two l a rge st net di f ferenc e s  are n i t rogen 

ox ide and su l fur ox ide redu c t ions o f  8 1 0 , 2 3 2  and 5 6 5 , 5 0 0  

tons , respe c t ive ly . Averaged over a 5 - t o  2 5 -year period , 

the s e  reduc tions would be be tween 32 , 40 9  and 162 , 046  tons 

per year for n i t rogen oxides and be tween 22 , 620 and 1 1 3 , 1 1 0  

tons per year fo r sul fu r  ox ide s . The se  yearly reduc t ions 

repre s ent be tween 0 . 14 and 0 . 68 perc ent o f  the 1 9 85 n i t rogen 
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oxide emi s s ions and b e tween 0 . 08 and 0 . 3 8 percent o f  the 

1 985 sul fur oxide emi s s ions for a l l  energy - re lated ac t iv i ­

t i es . 

In add i t i on to the po l lu tan t  emi s s ions reduc t i on s  pre ­

s ented on Tabl e  A- I , there wi l l  be  reduc tions in a i r  and 

wa ter rad i a t i on r e s idua l s  a s soc iated with the reduced need 

for nuc lear power generat ion . The s e  redu c t ions are e s t imated 

to b e : 

Ai r 
Re s i dua l s  

Kr - 85 
1 - 1 3 1  
Xe - 1 3 3  

F i s s ion P roduc t s  
H - 3 

Reduc t i on 
( Curi e s ) 

429 
0 . 6  

2 5 1 , 560  
7 1 , 5 34 

1 5 0  

Wa ter 
Re s i dual s 

H- 3 
Co - 60 
S r - 9 0  
Ru - 1 0 6  
1 - 1 3 1  
C s - 1 3 4  
C s - 1 3 7  
C e - 1 44 

F i s s i on Produc t s  

Reduc t i on 
( Curies ) 

1 , 2 07  
0 . 0 0 2  
0 . 0 0 3  
0 . 0 007  
0 . 04 
0 . 15 
0 . 1 1 
0 . 00 2  

1 0  

A . 5  E s t ima t ion o f  Manu fac tur ing Energy Requirement 

The ene rgy requi red to manu fac ture c e i l ing insulat ion , 

water heater j acke t s , and wa l l  insulat ion was e s t imated by 

mu l t iplying the RCS P rogram demand ( in tons ) for fiberglas s ,  

rock wool , c e l lulose , and bor i c  a c id by the total ene rgy 

requ i red to produce  one ton o f  each ma te r i a l . Thes e  demand 

and materia l s  ene rgy e s t imates  and the RCS P rogram manu ­

fac tur ing ene rgy requi rements are pre sented in Tab l e  A- 3 .  
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( 1 )  

Material 

Fiberglass 

Rock Wool 

Cellulose 

Boric Acid 

To tal 

TABLE A- 3 .  RCS PROGRAM MANUFACTURING 
ENERGY REQUIREMENTS 

( 2 )  

Res Program 
Demand (Tons ) 

1 , 194 , 5 64 

64 3 , 910 

1 , 901 , 25 0  

4 75 , 313 

( 3 )  

Material Energy 
Requirement 

(Btu/ton) 

1 .  07  x 10
4* 

1 .  07  x 104* 

6** 
23 . 5  x 10 

184 x 10
611 

* Source : [ Rittman Associates , Inc . , August 19 74 ] . 
** Source : [Arthur D .  Little,  Inc . , December 19 7 6 (b ) ] .  

H Source : [Arthur D .  Little,  Inc . , December 19 7 6 (a) ] .  

( 4 )  
Re s Program 
Manufactur ing 
Energy Require­
ment ( 2 )  x ( 3 )  

(Btu x 1010) 

1 . 2 8 

0 . 69 

4 , 468  

8 , 746 

10 
13 , 216xlO B tus 
or 0 . 13 quads 

The energy figure for manufac tur ing fib erglas s was ob ­

tained directly from the literature while the figures for 

ro ck woo l ,  cellulo s e , and boric acid were e s t imated based on 

informat ion obta ined from the l iterature . 

No energy-related informat ion was ob tained for manu­

facturing rock woo l .  The manufactur ing proces s for rock 

wool is very s imi lar to that of f iberglas s [ DOE , June 19 7 8 ] . 

Therefore it was as sumed that the energy requirements would 

be s imi lar , and the fiberg las s energy requirement s  were used 

to e s t imate the RC S Program manufac tur ing energy require­

ments for rock woo l .  

No informat ion was found for produc ing c e l lulo s e  in ­

sulat ion . Cellulo s e  i s  made by shredding news paper and 

app lying a chemical for flame retardant purpo s e s  [ DOE , June 

1 9 78 ] . An energy figure was ob tained for pulp ing and paper 

making operat ions which should require cons iderab ly more 
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energy than shredd ing operations . Thi s  figure was used to 

e s t imate the RCS Program manu fac tur ing ene rgy requi rement 

for c e l lulos e . I t  shou ld be c ons idered a wor s t  c as e  e s t imate . 

Informa t i on on the energy used in boric ac id manu ­

fac turing a l s o  was unava i l ab l e . Manu fac turing boric ac i d  i s  

c ategor ized under S t andard Indus trial  C l as s i f i c a t ion ( S IC ) 

2 8 1 9 , Industrial  Inorgan ic  Chemi c a l s  Not E l s ewhere C l as s i ­

fied . I t  was noted i n  one report [ Arthur D .  L i t t l e , Decembe r  

19 7 6 ( a ) ] that phosphorus and pho sphoric  ac id manu fac tur ing 

i s  one o f  the l eading energy c onsumers in thi s  c a tegory . 

The energy c onsumpt ion figure pre s en ted in thi s  report for 

manu fac turing phosphorus and phosphoric  ac id was u s ed for 

e s t imat ing the RCS Program manu fac turing energy requ i rement 

for boric ac id and should be con s idered a wor s t  c a s e  e s t i -

mate . 

The total energy requ i rement for manu fac turing c e i l ing 

insulat ion , water heater insulat ion , and wal l  insulat ion i s  

e s t imated a t  0 . 1 3 quads . Thi s  energy requi remen t represents 

1 . 6  percent o f  the expec ted reduc tion in energy usage ( 7 . 8 6 

quads ) re su l t i ng from instal lation o f  the s e  ene rgy conser-

vat i on measure s . 

There wi l l  be pol lu tant emi s s ion inc reases as soc iated 

wi th the increased demand for manu fac turing energy . Some o f  

the se inc reases  are inc luded in the quan t i tative analys i s  o f  

pol lu tant emi s s ion change s because the a i r  pol lutant emi s ­

s ion fac tors whi c h  we re used in e s t imat ing the emi s s i ons 

a s soc i ated w i th manu fac turing energy conservat ion material s 

take into ac count mo s t  o f  the energy convers ion ac t ivi t i e s  

wi thin the manu facturing fac i l i t i e s  ( e . g . , the burning o f  

gas or  o i l  i n  a g l a s s  fu rnac e ) . The emi s s ion fac tors do 

no t , however , inc lude the emi s s ions as soc i ated w i th energy 

convers ion ac t iv i t i e s  ou t s i de o f  the manu fac turing fac i l i ­

t i e s  ( e . g . , the e l e c tric  ene rgy purchas ed by the fac i l i ty ) . 
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The emi s s i ons from energy conve rs ion ac t ivi t i e s  ou ts ide 

of the manu fac tur ing ac t iv i t i e s  were not inc luded in the 

ana lys i s  because of lack of data conc e rn ing the d i s tribut ion 

of energy sources fo r the manu fac tur ing sec tors whi ch were 

quan t i t at ively ana lyzed . The very sma l l  e f fec t of th i s  

omi s s ion on the e s t ima tes o f  po l lutant emi s s ion reduc t ions 

c an b e  ind i c ated by the fo l lowing wors t - c a s e  analys i s . 

Wi thin two o ther indu s t r i e s  ( i . e . , glass  and aluminum ) 

the perc entage o f  to tal energy us age that i s  purchased 

energy i s  1 and 50 perc ent , re spec t ively [ Census , 1 9 7 2 ] .  

As suming ( fo r  a wors t - c as e  analys i s ) that 5 0  percent o f  a l l  

o f  the manu facturing energy for each o f  the analyzed ma­

teri a l s  is purchased e l e c t r i c  energy , the amount of the 

manu fac tur ing ene rgy provided by purch ased e l e c t r i c a l  ene rgy 

i s  0 . 0 65 quads ( 50 percen t  o f  0 . 1 3 quads ) .  The added emi s ­

s i ons a s s o c i ated w i th the generat ion o f  th i s  energy are no t 

inc luded in the analys i s , there fore , some o f  the net po l lu ­

tant emi s s ion reduc t ions due to t h e  Program wou ld b e  l e s s  

than e s t ima ted . The add i t i onal pol lution emi s s i ons woul d  b e  

tho s e  assoc i a t ed w i th the genera t i on o f  0 . 0 65  quads o f  

e l ec tr i c i ty . Th i s  amount o f  ene rgy cons t i tutes 0 . 8  percent 

o f  the  energy usage reduc t i on as soc i ated w i th the  energy 

c onservat ion measures analyz ed ( 0 . 0 65 7 7 . 8 6 quads ) ;  there ­

fore , i t  i s  reasonab l e  to as sume that , i f  thi s  add i t ional 

sourc e  of a i r  and wa ter pol lution were included , the e s t i ­

mates o f  net po l lutan t em i s s ion change s for e l e c t ri c i ty ­

re l a ted po l lu tants  wou l d  be changed b y  a fac tor o n  the order 

of 0 . 00 8 . A change of th i s  magn i tude in the e s t imates wou l d  

n o t  s ign i f i c an t ly al ter the reported env i ronmental imp ac t s  

o f  the RCS Program . 
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APPEND IX B 

GLOS SARY 

Ac tive So l ar Space Heat i ng Systems - Equi pment d e s i gned to 
absorb the sun ' s  ene rgy and to use  thi s energy to heat 
l ivi ng spac e by use o f  me chan i c a l ly forced ene rgy t rans fer , 
such as fans o r  pumps . 

Caulking - P l i ab l e  mate r i a l s  used to f i l l  sma l l  gap s at 
fixed j o ints on bui l d ings to reduc e the p a s s age of a i r  and 
mo i s ture . Caulking inc ludes , but i s  no t l imi ted to , mat e ­
r i a l s  commonly known as " s e a l ants , "  " putty"  and " g laz ing 
compounds . "  

c e i l i nf Insu l a t ion - A ma terial  p r imar i ly de s i gned to re s i s t 
he at f ow whi ch i s  ins tal led b e tween the cond i t ioned area 
of a bui lding and an unc ond i t ioned a t t i c . Where the cond i ­
t i oned area o f  a bu i l d ing extends to the roo fs , the term 
" c e i l i ng insu l a t ion" a l s o app l i e s  to such materi a l u s ed b e ­
tween the unde r s i d e  and uppe rs ide o f  the roo f .  

F i l ters - The rep l ac e -����----��--��----------�--��--�----i spo sab e i l ters , or  t e c ean ing of p e rmanent 
f i l ters , in forced a i r  heat ing and cool ing systems when the 
f i l ters  are suff i c i en t l y  c logged w i th du s t  or l i n t  to re ­
s t r i c t  the free flow o f  a i r  through the fi l t e r . 

Clock The rmo s t a t  - A dev i c e  wh i ch i s  d e s i gned to reduc e 
ene rgy consump tion by regu l at ing the demand on the heat ing 
o r  coo l ing sys tem in wh i ch i t  i s  inst a l l ed , and uses : 

( 1 )  A tempe rature control dev i c e  for inte r i o r  spac e s  
incorpo rat ing mo re than one tempe rature contro l  
l eve l , and 

( 2 )  A c l ock  or o ther automa t i c  mechan i sm fo r swi tch­
ing from one control level to anothe r . 

C l �? ing Ven ts , Valve s and Doors in Infrequen t l y  Used 
Rooms - Keep ing vacant rooms from being needle s s ly heated 
o r  coo l ed by c los ing or b l o c k ing a i r  ven ts from the furnace 
or c en t ra l  a i r  cond i t ioner or c l o s ing the radi ator valves 
l e ading to the vacant rooms . Where th e vacant rooms have 
indiv i du a l  c o l d  a i r  return ven ts , they a re a l s o c l osed o r  
blocked . Doors to vacan t rooms a r e  a l s o c l osed t o  keep the 
vacant rooms i s olated from the rest  of the hous ing having 
heated or  coo l ed a i r . 
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Comb ined Ac t ive Solar  Space Heat ing and Solar  Dome s t i c  
Ho t Water Sys tem - Equ ipment des igned to perfo rm both 
of the func t ions d e s c ri bed unde r " ac t ive solar spac e 
heat ing sys tems " and " solar  dome s t i c  hot water sys tems " 
in th i s  g l o s s ary . 

Covered U t i l i ty - In any c a l endar year a pub l i c  u t i l ity  wh ich 
during the s econd p receding c al endar year had e i ther : 

( 1 )  S a l e s  o f  natural gas for purpo s e s  other than 
resale  wh ich exc eeded 1 0  b i l l ion cub i c  fe et , 
or 

( 2 )  S a l e s  of e l e c t r ic ene rgy for purpo ses  o ther than 
resale wh ich exceeded 7 5 0  mi l l ion ki l owat t - hours . 

Cri t i c a l  Rad i ant F lux - Leve l s  o f  inc ident rad i ant heat 
energy on the insul ation below wh i ch flames wi l l  cease to 
propagate . 

Dev i c e s  As soc iat ed with E l ec tric Load Management Techn ique s  -
Cus tome r- owned or le ased dev i c e s  that reduce the max imum 
ki lowatt demand on an e l ec t r i c  u t i l i ty and wh ich are e i ther : 

( 1 )  That  part o f  a rad i o , ripp l e , or  o ther u t i l i ty 
contro l l ed load swi tc hing sys tem on the cus tome r ' s  
premi s e s ; 

( 2 )  Cloc k- control led load swi tch ing dev i c e s ;  

( 3 )  Interloc ks , and o ther load- ac tuated , load ­
l im i t ing devi c e s ; o r  

( 4 )  Ene rgy s torage dev i c e s  with control  sys tems . 

Direct Gain Glaz ing s}s t ems - The use  o f  south- fac ing ( +  
or - 450 of true south pane l s  o f  insulated glass , fiber­
glas s , or o ther s imi lar tran sparent sub s tances  that adm i t  
the sun ' s  rays into the l iving space where the heat i s  
reta ined . Glaz ing i s  ei ther doub l e -paned , or  s ingl e - paned 
equ ipped w i th movab le insu l at ion . 

Duc t Insul at ion - A material  pr imar i l y  designed to re s i s t  
heat flow wh ich i s  installed  on a heat ing or cool ing duc t 
in an uncond i t ioned area o f  a bu i l ding . 

Elec tric or Mechan i c a l Ign i t ion Sys tem - A dev i c e  wh ich , 
when ins talled in  a gas - f i red furnac e or bo i l er , au to ­
mat ically  igni tes the gas burner and rep laces  a gas p i lo t  
l ight . 
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E l igib l e  Cus tome r - A pe rson who : 

( 1 )  Own s or  occup i e s  a res i den t ial  bui lding ; and 

( 2 )  Purchases  fue l from a c overed ut i l i ty or  par­
t i c ipat ing home heating supp l i er for use in such 
re s iden t i a l  bui lding . 

Energy Audi t - An on - s i te inspec t i on o f  a res iden t i a l  bu i l d ­
ing t o  determine : 

( 1 )  The e s t imated c o s t  o f  purchas ing and ins ta l l ing 
one or  more sugge s ted measure s ; and 

( 2 )  The e s t imated savings in ene rgy c o s t s  that are 
l ikely to resu l t  from the ins t a l l a t ion of such 
measure ( s ) . 

Ene rgy Con serva t ion Measures - The fo l lowing measures in a 
re s ident i al building : c aulking , weathers tripp ing , furnace 
e f f i c iency mod i fi c a t ions , c e i l ing insu l a t ion , wal l  insula­
tion , floor insulat ion , duc t insulat ion , p ipe insu l a t ion , 
water heater insulat ion , s torm windows , thermal windows , 
s to rm or  thermal doo rs , heat re flec t ive or  heat ab sorb ing 
window or door material , dev i c e s  as soc i ated wi th e le c t r i c  
load management techn i que s , c l ock thermo s tats , and energy 
us age d i s p l ay me ters . ( The above terms are de fined in thi s 
gl o s sary . ) 

Ene rgy Con serv ing P rac t i c e s  - Changing furnace and a � r  
c ond i t ioning f i l ters , ins t a l l ing flow re s t r i c tors in shower 
heads and fauc e t s , ins tal l ing low- flow showe r heads and 
fauce t s , seal ing l e aks in p ip e s  and duc t s , s e t t ing back 
thermo s t ats  in wint er , reduc ing thermo s tat  set tings in 
win ter , s e t t ing up thermo s t ats  in summer ,  reduc ing thermo ­
s tat  s e t t ings on water heaters , and c l o s ing vents , valve s , 
and doors in in frequen t ly u s ed rooms , and such o ther prac ­
t i c es des ignated by the Gove rnor whi c h  s ave energy , do no t 
requ i re the instal lat ion o f  measure s , and have an instal led 
cost o f  l e s s  than $ 2 0 . 0 0 .  ( The terms used above are de fined 
in thi s  glos sary . ) 

Enerty Usage D i s1l ay Me ter - A dev i c e  the sole  purpose o f  
whic is to d i sp ay the c o s t  ( in money ) o f  energy usage in 
the dwel l ing . I t  may show cost informat ion for e l e c t r i c i ty 
us age , gas us age , o i l  u s age , or  any comb inat ion . The dev i c e  
may measure energy us age o f  the who l e  dwe l l ing , or indi ­
vidual app l i anc es or sys tems on an ins t antan eous or cumu ­
l a t ive b as i s . 

Floor Insulat ion - A ma terial  primari ly des igned to res i s t  
heat  flow wh i ch i s  instal l ed between the f i r s t  l evel  cond i ­
t ioned area o f  a bui ld ing and an unc ond i t ioned basement , a 
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c r awl s p a c e , o r  t h e  o u t s i d e  b e n e a t h  i t . Wh e re t h e  f i rs t  
l ev e l c o nd i t i on e d  a r e a  o f  a b u i l d i ng i s  o n  a g round l eve l 
c o n c re t e  s l ab , t h e  t e rm " f l o o r  i n su l a t i o n "  a l so app l i e s  t o  
s u c h  ma t e r i a l  i n s t a l l e d  a round t h e  p e r ime t e r  o f  o r  on t h e  
s l ab . 

F l ue Ope n i ng Modi f i c a t i o n  - A n  a u t oma t i c a l l y  o p e r a t ed d amp e r  
( o ft e n  c a l l e d  a v e n t  d amp e r )  wh i c h : 

( 1 )  I s  i n s t a l l e d down s t r e am f rom t h e  d ra f thood i n  g a s ­
f i red fu rn a c e s  o r  d own s t r e am f rom t h e  b a rome t r i c  
d amp e r  i n  o i l - f i red furna c e s ; 

( 2 )  I s  i n s t a l l ed on a fu rn a c e wh i c h  i s  l o c a t e d  i n  a 
h e a t ed p a r t  o f  t h e  b u i l d i ng ; and 

( 3 )  Con s e rv e s e n e rgy by s ub s t an t i a l l y  r e d u c i n g  the 
f l ow o f  h e a t e d a i r  th rough t h e  c h imney when the 
fu rn a c e  i s  no t i n  o p e ra t i o n . 

F u rn a c e  E f f i c i e ncy Mo d i f i c a t i o n s  - Re p l ac eme nt f u rna c e s  o r  
bo i l e r s , fu rn a c e  r e p l a c em e n t  b u rn e r s  ( o i l ) ,  f l u e  op e n i ng 
mod i f i c a t i o n s , and e l e c t r i c a l  o r  m e c h an i c a l  i gn i t i on s y s ­
t em s . ( Th e  above t e rm s  a r e  d e f i n e d  i n  t h i s g l o s s a ry . ) 

Fu rn a c e Repl a c ement Burne r ( 95 11 - A d ev i c e  wh i c h a to m i z e s  
the fu e l  o i l , m ix e s  i t  w i t h a i r ,  and i gn i t e s  t h e  fue l - a i r  
m i x t u r e , and i s  a n  i n t e g r a l  p a r t  o f  an o i l - f i r e d  f u rn a c e o r  
bo i l e r i n c l ud i ng t h e  c ombu s t i o n  c h amb e r , and wh i c h b e c au s e  
o f  i t s  de s i gn , ac h i ev e s a r e d u c t i on i n  t h e  o i l  u s ed f rom 
t h a t u s ed by t h e d ev i c e  wh i c h i t  rep l ac e s . 

Gove rno r - The Gov e rn o r  o r  c h i e f  exe c u t i v e  o f f i c e r  o f  a 
S t a t e  o r  h i s  d e s i gn e e . 

He a t  Re f l e c t i v e  and H e a t  Ab s o rb i ng Window o r  Door Ma t e r i a l  -
A w i ndow o r  doo r g l az i ng ma t e r i a l  w i th exc e p t i on a l  h e a t ­
ab s o rb i ng o r  h e a t - re f l e c t i ng p rop e r t i e s ; o r  re f l e c t iv e  o r  
ab s o rp t ive f i l m s  and c o a t i n g s  app l i ed t o  a n  ex i s t i ng w i ndow 
or door wh i c h  t h e reby r e s u l t  in ex c ep t i on a l  h e a t - ab s o rb i n g  
o r  h e a t - re f l e c t i ng p rop e r t i e s . 

Home. He a t i ng ZuPP l  i eE - A p e r s on \.]ho s e l l s  o r  supp l i e s  home 
he a t i n g  fu e l  i n c l ud i n g No . 2 h e a t i n g  o i l , ke ro s i n e , b u t a n e , 
and p ro p an e ) t o  an e l i g i b l e  c u s tome r fo r c o n s ump t i on i n  a 
re s i d e n t i a l  b u i l d i n g . 

I n d i re c t  Ga i n  Sy s t ems - The u s e  of pane l s  o f  i n s u l a t e d  
g l a s s , f i b e rg l a s s , o r  o t h e r  t r an s p a r e n t  s u b s t an c e s  t h a t  
d i r e c t t h e  s un ' s  r a y s  o n t o  s p e c i a l l y  c o n s t ru c t e d  t h e rm a l  
wa l l s , c e i l i n g s , roc kbe d s , o r  c o n t a i n e r s  o f  wa t e r  o r  o t he r 
f l u i d s  wh e re h e a t  i s  s t o r e d  and r ad i a t e d . 

B - 5 



I n s t a l l ing Flow Re s tr i c tors in Showe r Heads and Fauc e t s  -
P l ac ing a dev i c e in or on a showe r head or  fauc e t  in orde r 
to l imi t the amount o f  wate r flowing through a shower head 
or fau c e t  to a maximum of three ga l l on s  per minute . 

In s t a l l ing Low - F low Showe r Heads and Fau c e t s  - Rep l ac ing 
regular shower heads or  fauc e t s  w i th tho se havi ng bui l t - i n 
prov i s ions for l imi t ing the amount o f  water flowing through 
the showe r head or faucet to a maximum o f  three gal lons per 
minute . 

Loose - F i l l  Cel lulo s i c  or  Wood F iber Insul a t i on - Insul a t i on 
compo sed of c e llulo s i c  or  wood fibers or any c omb ination 
thereo f ,  sui tab l e  for pneuma t i c  or  poured app l i c at ion . 

Non regu l a ted U t i l i ty - A pub l i c  u t i l i ty wh i c h  i s  not a 
regu l ated u t i l i ty .  

Nonregu l ated U t i l i ty P l an - A p l an deve l oped pur suant to 
Subpart D o f  the p ropo sed regu l a t ions . 

Su l i er - A home heat ing sup -���-=������--7--r������� partic ipate in a S tate Res ident i a l  
wh i ch inc ludes home he a t i ng sup -

Pass ive S o l ar S ace Heatin S s t ems - Systems 
that rna e mo s t  e f  i c ient use 0 , or enhance t e use o f ,  
natural forc e s  - - inc luding s o l ar insolat i on , winds , nigh t  
time c oo l ne s s  and opportun i ty t o  lose  h e a t  b y  rad i a t ion to 
the n i gh t sky - - to heat or coo l l iv ing spac e by the use o f  
conduc t ive , conve c t ive , or rad i ant ene rgy trans fer . Pass ive 
s o l ar sy s t ems inc lude : d i rec t - ga in glaz ing sys tems , indi rec t ­
gain systems , solaria/sunsp ac e sy stems , and thermal pond 
sys tems . ( These  terms are de f ined in th i s  glo s s ary . )  

P ipe Insu l a t i on - A ma terial  primar i ly de s igned to res i s t  
heat  flow wh i ch i s  instal l ed on a heating or coo l ing p ipe in 
an unc ond i t ioned area o f  a bui ldi ng . 

Pol lutant Emi s s ions and Emi s s ions - Emi s s ions o f  a i r  po l lu ­
tan t s  and the d i scharge of water po l lutant s .  

Program Announc ement - The documen t requ i red to be sent by a 
c overed u t i l i ty or part i c ipat ing home heat ing supp l i er to 
each e l igib l e  custome r by § 4 5 6 . 30 6  of the propo sed regu l a ­
t i ons . 

Program I n fo rma t i on - The program announcemen t and any in­
format i on d i s seminat ion ac t ivi t i e s  related to a Re s ident i a l 
Conservat ion Serv i c e  Program . 
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Program Warran ty - A warran ty whi ch c e rt i fies  that a sug ­
ge s ted measure wi l l  have a u s e ful l i fe o f  at  l e a s t  three 
years . 

Pub l i c  Uti l i ty - Any pe rson , S tate agency , or federal agency 
whi ch i s  engaged in the bus iness o f  s e l l ing natural gas or 
e l ec tric energy , or both , to re s iden t i a l  cus tome rs fo r use 
in a residen t i al building . 

Rate - Any p r i c e , rate , charge , or  c l a s s i f i c a t ion made , 
demanded , ob served , or  rec e ived w i th respec t to s a l e s  o f  
e l e c tric  ene rgy or  natural gas ; any ru le , regulation , or 
prac t i c e  re spe c t ing any such rate , charge or c l a s s i f i c a t ion ; 
and any contrac t pertain ing to the s a l e s  o f  e l e c t r i c  ene rgy 
or natural gas . 

Ratemaking Au thori ty - Au tho r i ty to f ix , modi fy ,  app rove , or  
d i sapp rove rate s . 

Reduc in Thermostat  S e t t in s in  Win ter - Limi t ing the 
max imum thermo s tat  contro s e t t ing or  the fu rnace to 68 ° F  
during the heat ing season . 

Reduc ing Thermo s t at S e t t i ngs on Water Hea ters - The manual 
s e tback of the wa t e r  he ater thermos tat control  s e t t ing ( s )  to 
maintain the maximum water tempe rature at 1 2 0 ° F  ( 1 40 ° F  fo r 
homes wi th automat i c  di shwashers ) .  

Regul ated Ut i l i ty - A pub l i c  ut i l i ty with respe c t  to whos e  
rates a I S t ate regula tory author i ty has ratemaking autho r i ty . 

Renewab le  Re source Measure - The fo l l owing measure s in or  
w i th respe c t  to a re s ident i a l  bu i l d ing : solar dome s t i c  ho t 
wa ter sys tems , a c t ive solar space heat ing systems , comb ined 
ac t ive solar space heat ing and solar dome s t i c  ho t water 
sys tems , pas s ive so l ar spac e heat ing and cool ing sys tems , 
wind ene rgy dev i c e s , and rep lac emen t solar swimming poo l 
heaters . ( The above terms are de fined in th i s  glo s s ary . ) 

Rep lac.ement Central Air Cond i t ioner - A c en tral air  con ­
d i t ioner wh i c h  rep l a c e s  an ex i s t ing c entral a i r  cond i t ioner 
of the same fue l  typ e and wh ich  reduc es  the amoun t of fue l  
consumed due t o  an increase i n  e f f i c i ency . 

Replacement Furnac e s  or Bo i l e r� - A new furnac e  or  b o i l e r , 
inc luding a heat  pump , which  rep l ac e s  an  exi s t ing furnac e o r  
bo i l er us ing the  same fue l  and wh ich  reduc e s  the  amoun t o f  
fue l  con sumed due to an increase in combust ion e f f i c i ency , 
imp roved heat gene rat ion , or  reduced heat losses . 
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Replacement Solar  Swimming Pool He a te rs - Dev i c e s  wh i c h  are 
used solely fo r the purpo se o f  us ing the sun ' s  ene rgy to 
heat swimming pool water . 

Res iden t i a l  Bu i l d ing - Any build ing used fo r res iden t i a l  
occupancy which : 

( 1 )  I s  not a new bu i ld ing to wh ich  final s t andards 
unde r Sec t ions 304 ( a )  and 3 0 5  o f  the Ene rgy 
Conservat ion and Produc t i on Ac t apply , 

( 2 )  Cont ains at l e a s t  one , but no more than four , 
dwe l l ing un i ts , and 

( 3 )  Ha s a sys tem for heat ing or cool ing , or both . 

Re s iden t i a l  Conserva t ion Serv i c e  ( RCS ) Program - The program 
required to be  imp l emented by covered ut i l i ties  pursuant 
to an app roved S tate P l an , an approved Nonregulated Ut i l i ty 
P l an , or a Federal S tandby P l an .  

Seal in� Leaks in P ipe s and Duc t s - The rep l a c ement o f  was hers 
in lea ing water valve s , or  the c aul king of loose or poo r ­
fi t t ing j o ints in a l l  duc ts wh ich  permi t the e s c ape o f  con­
d i t i oned air into uncond i t ioned space s ;  or the t i gh tening , 
soldering , or  plugging o f  l e ak ing j o ints  in hot water or 
s t e am heat ing p ipes . 

Secretary - The Sec re tary o f  Energy . 

S e t t ing Back The rmo s t a t s  in Winter - Manually lower ing the 
thermo s tat  con tro l s e t t ing fo r the furnace during the he a t ­
ing season t o  a max imum o f  5 5 ° F  dur i ng s l eep ing hours and 
at other t imes when no one i s  horne . 

S e t t ing up Thermo s t a t  in Summe r - S e t t ing the thermos tat 
c on t ro l  for the a i r  cond i t ion ing to 7 8 ° F  or  h ighe r  during 
the c oo l ing se ason and turning the a i r  cond i t i oning o f f  
when no one i s  horne . 

Smol dering Combus t ion - Combus t i on o f  sol id mate r i a l s  w i t h ­
o u t  the accompaniment o f  fl ame . 

Solar  Dom, �s  t i c  Hot Water Sys te_l!!� - Equ:i pmen t des igned t o  
absorb the sun ' s  ene rgy and to use th i s  energy to heat 
water for use in  a res iden t i a l  bu i ld i ng o ther  than for 
space hea t ing , inc luding t he rmos iphon ho t water he aters . 

Solaria/Sunspace  Sys tems - A s truc ture of glass , fibergl ass  
or  s im i l ar t ransparent materi a l  wh ich  i s  a t t ached to  the 
south - fac ing ( +  or -45 ° o f  t rue s ou th ) wa l l  o f  a s t ruc ture 
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whi ch a l l ows for a i r  c i rculat ion to b ring heat into the 
res idenc e , and wh ich  is ab l e  to be c l os ed o f f  from the 
res iden t i a l  s t ruc ture dur ing periods of low solar insol ation . 

S tate  - A S t ate , the D i s t r i c t  o f  Co lumb i a , and Puerto  Rico . 

S t ate Agency - A S t ate , a po l i t i c al subd iv i s ion thereo f ,  
o r  any agency or  instrumenta l i ty o f  e i ther . 

S tate P l an - A p l an developed pursuant to Subp ar t s  B and C 
of the proposed regulations . 

S t ate Regula tory Autho r i ty - Any S tate agenc y wh i ch has 
ratemaking au tho r i ty wi th respec t to the sales  of e l e c t r i c  
ene rgy or  natural gas b y  any pub l i c u t i l i ty ( o ther than by 
such S t ate agency ) ;  exc ept that in the case  o f  a pub l i c 
u t i l i ty with respec t to wh ich the Tenne s s e e  Val l ey Au tho r i ty 
has ratemaking autho r i ty , such term means the Tenne s s e e  
Val l ey Autho ri ty .  

Storm or  The rmal Door 

( 1 )  A second door , ins tal l ed outs ide or  ins ide a 
p rime door , c reat ing an insulat ing a i r  spac e , 

( 2 )  A doo r wi th enhanc ed res i s tance to heat flow 
through the glass area by affixing two or  mo re 
sheets  of glazing material , or 

( 3 )  A pr ime ex terior door wi th a R-value of at leas t 
2 .  

Storm Windows - A window or g l az ing material  p l ac ed outs ide 
o r  ins ide an ordinary or p rime window , c reat ing an a i r  
space , to prov ide gre ater re s i s tanc e t o  heat flow than the 
prime windows alone . 

Sugge s t ed Measures - Thos e  ene rgy conservat ion or renewabl e  
re sourc e measures wh ich  the Sec ret ary has by ru le  determined 
to be app rop ri ate by c l imat i c  region and buildi ng category . 

The rmal Pond Sys tems - Conta iners , such as tanks or wate r 
b ags , fi l l ed with water or  other flu ids wh ich , when p l aced 
on a roo f - top , c apture the sun ' s  rays and radi ate stored 
heat d i rec t ly into the res idence , and make use o f  movable 
in sulat ion to regul ate he at  absorpt ion and rad i a t i on . 

Thermal Re s i s t anc e - Re s i s tance to the flow o f  heat . 
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Therma l Window - A window un i t  wi th improved the rma l per­
fo rmanc e  through the use  o f  two o r  more sheets o f  glaz ing 
ma terial a f f ixed to a window frame to c reate one or 
more insul ated a i r  spac e s . It may al so have an insulat ing 
frame and s a sh . 

Use ful Li fe - The period of t ime during which a sugge s ted 
measure perfo rms the purpo s e s  for wh ich it was designed at  a 
l evel cons i s tent w i th those  purpo s e s . 

Wal l  Insulat ion - A material  primari ly des igned to  re s i s t  
heat flow which is  ins tal l ed wi th or  on the wa l l s  between 
cond i t ioned areas of a bu i lding and uncond i t ioned areas of a 
bui lding o r  the ou ts ide . 

Water Heater Insulat ion - A ma terial  primari ly designed to 
res i s t  heat flow wh ich i s  in b l anket fo rm sui t ab l e  for 
wrapp ing around the exterior surfac e o f  the wa ter  heater 
cas ing . 

Weathe rstripping - Narrow s t rips o f  ma terial  p l aced over or  
in movable j o ints  o f  windows and doors to  reduce the passage 
o f  a i r  and mo i s ture . 

Wind Ene rgy Devices  - Equipment that uses  wind energy to  
produce energy in any form for pe rsona l res iden t i a l  purpo s e s . 
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APPENDIX C 

COMMENTS AND RESPONSES 

Comments  requi r ing response are reproduc ed in thi s  
appendix , wi th responses  pre s ented adj ac en t  to the c omments , 
in the fo l lowi ng o rde r : F ederal agenc i e s , S tate agenc i e s  
and S tate - re l ated o rganization s , and o thers ( pr ivate indu s ­
tries , u t i l i t i e s , o rgan i za t i ons , and ind iv idua l s ) . 

Federal Agenc i e�, 

� Lawrenc e Berke l ey Laboratory 
U . S .  Env i ronment al Protect ion Agency 

State  Ag�nc i e s  

'�New York Depar tment o f  Pub l i c  S e rv i c e  

Others 

,Americ an E l e c  tric Power S e rv i c e  Corporation 
, Ameri c an Gas As soc i a t ion 
. Da l l as Power and L igh t Comp any 
: Lac lede Gas Company 

Lawrenc e G .  Spie lvoge l , I nc . 
Moun tain Fuel Supp ly Comp any 

, P eop l e s  Gas Light and Coke Comp any 
Pub l i c Serv i c e  Company o f  Co lorado 
Pub l i c  Serv i c e  Company o f  Oklahoma 

' .southwe s tern E l e c t r i c  Power Company 
,Texas E l e c t r i c  S e rv i c e  Company 
Texas Power and Ligh t  Company 

C-2  

C - 2  
c - 5  

C - I O 

C - 1 2  
C - 18 
C - 2 2 
C - 3 1  
C - 3 3  
C - 34 
c - 48 
C - 50 
C - 5 3  
C - 5 5  
C - 5 8  
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LAWRENCE II E R K H E Y  LABORATORY 
Room, 1 0 5 .0  Bldg., 90 EXI. : 6 5 9 1  

Sep t eMber 2 4 ,  1979 

- -- - - ---
ro : 

F.ROH: 

SL'BJECT:  

Ja;LJes :.tnc k .  3 7 6 - � O :? O  .\\ ft. h  t\� H"",,ud  Q " s s , 1 7 6 - 4 6 7 2  �� 
Cra l .  H 0 1 1 0� . 1 I ,  4 5 1 -6 5 9 1  
Anthony ':e ro , 4 5 1 - h 3 7 7  -JV j;..J 
D r a f t  E f S  fOf t:: (.' s i d t:'n t i al C\)n�o:rv;:t t i on S(' r v i c e  'Prn.9.: r f!m 

We have pxa�i npd t he D0T t i nns of the  dra ft  � I S  p p r t a i n i n g  to i ndoor 
a i r  q lla l i t y  � s  it M a v  tIe a f f � � t e d  by pes P rop ra� �p�StlrpS t ha t  reduce 
the  air i n f i l t rat i on r a t e .  The f(-',su l t  ()f t h i s  e xamina t i on i s  to conc l ude 
t j ' d t  the o r(' sent L r C'<'I t r. ... 'nt  s p r i 00s 1 y  und(� r s l ;f l t 'S  ;�': i'l i l ab l e  i n d i c A. t i\ 1ns 
o f  the- poten t i a l  impac t o f  t hpse mCaSUTP$  on indoor air qua l i t y  a n Cl ,  
henc e ,  o n  t t l e  hea l th o f  the  oC Cllpan t s .  This i s  pa rt i c ul a r ly t r ue o f  the  
inc reased exposure to  radon dau�h t ers t b a t  would  r � s u l t  from i n s t a l l a t i on 
of "wpathe r i zat i on "  mea s ! :res in h(ll! S e S  t""at  n l rc,1dy hav�  s ip.n i f i ca n t  
radon l €'ve l s .  

Radon i s  the  i ndoor po l l utant  that poses the �rea t e s t  d i ff i c u l t y  for 
the �CS Program, a nd the d r a f t  ElS does not ind i ca t e  s u f f i c i e n t  awareness 
of  the  ma i n  prob l rm ,  i . e . , t h a t  there appear to be  several  a re a s  of  the 
c ount ry where h i,?,h i ndoor radon l eve l s  a lrC'a<1y 0CCUr  and th i s  i n c l lldes 
i:_r��_s_ .9��T �t_h��n_ L�_� ___ s.£.e�_����_�_�_�s_ !l_o_t.!_d _ _  �_ .!.h_e_ �l�. Th-;-C�]�-ado,Fl-;rj d a ,  
and TVA cases a r e  w i d e l y  known examples o f  s i t l la t i (lns where  l C'l ck  of  
a t tent i on to  the d i spos i t ion  of  radiu�-b e a r i n £  mat e r i a l s  h a s  l e d  t o  
i ndoor radon l ev e l s  in E'xcess of  3 o r  4 pCi / l ,  wh i ch - f o r  the  Col orado 
and Florida casps - corresponds t o  the level at  wh i ch remp d i a l  act ion 
has been recommended . t·lha t  i s  less w i d e ly recogn i z ed is that - even 
in areas w i thotlt St Ich m i n i n g  a c t iv i t ie s  t o  fault  - l ev e l s  of  a few 
pCi / l ?_���_m_�t_��e�_.:�u�. _ _ �J.8_b_�� have been found . In such a r e a s  - and i t  
i s  not known how many such a r ea s  e x i s t  i n  t h e  Un i t ed S t at es - a n  �CS 
p rogram that inc ludes " weather i z A t i on"  mea Sllres  cou l d  s i �n i f i c a n t ly 
in C' rC'ase radon <1:lup,h t c r  pxposllres u � ] ess  e f f e c t  ive TJ1C'asures  .a re  taken 
t o  avoid this  . r C' �u l t .  Jt! d� in?- f rom- -th;-(r-a�m-e-nt..·Hy--data -;;� (f;!-b]e-,­
�--;'-d�;c�-(�-ift-r-�-t-(o� C'ou l <1 e v e :!  r a i s e  exposures t o  some house occupan t s  
t o  the  v i c i n i t y  o f  t h e  �':�-2.IP;}..0 o_�..::�l r A: d i A t i un dose l i m i t .  

\']hat  i s  required  t o  avo i d  SUh!' t. l l1 t i a l  inc rC';}ses i n  ra<1on exposures 
is 1)  a screeninR  pro?r-am t o  i d('n t i fy t h0se arras \. d th umlsua l ly h i�h 
indoor radon levels and 2 )  spec i f i c  mon i t o r i n R  o f  wpa the r i zed houses in 
these areas . The a c t u a l  d e s i F n  of t h e  sC' re(' n i ng �nd mon i t o r ing o r i �rams 
can be left to the i mp le�pn t a t ion pha�e of the RCS proRrC'lm. Rut the EIS 
must recognize  the prob lem and i n d i c a t e  that approp r i � t e  m��surps  w i l l  
be taken t o  avoid un<1ue r i sk to the  pub l ic .  

1 .  

2 .  

DOE has reexamined carefu l ly a l l  indoor air 
quality issues and has substantia lly revised 
Section 3. 2 . 2 . 1 . 1 1 in the FEIS. These 
issues wi l l  also be discussed in the Preamb le 
to the Fina l Ru le when it is pub lished. 

DOE agrees with this suggestion and is con­
sidering how to carry out a screening and 
monitoring program through vo luntary co­
operation of States, uti lities, and other 
interested persons . 
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LAHRENCE BERKELEY LALORATORY (CONTInUED ) 

The ins u f f i c i e n t  radon d i sc uss ion is a key d e f i c i ency t h a t  we 
have ident i f ied in t h e  t r ed t ment of i n d oor a i r q ua l i t y in the d r a f t  
£ I S . O t h e r  i nG00r p o l 1 u t .i n t s ,  h(�""'eve r ,  r (- q \l � r e m�"' r E'  a t t t:"'1 t i 0n . I n  
part i c u l ar , t hl're i s  no d i s ( l I s 1o' 1 n n  o f  t he i nd,)Uf f � \ r ;r.�: I1 ,J,:hyde i s s ue 
except for t h e  c a s e  of f 0 I �a l d ehyd e r e l ea s e  f r om u r � a - f0r�a l d ehyde 
foam i n s u l a t ion . It i s  a l so vpl l  known t h a t  forn� l d eh y d e  r e l eas e  is 
assoc i a t ed w i t h  a v a r i e t y  of c o n Stl�er p r od u c t s  � n d  b u i l d i n �  ma t e r i a l s  
( I . e . , p l YI,.,·ood <1 1l0 p a r r l ( l .:h(lard ) .  R c s c n r c h  has sihH.;n t h a t  e ] <:\" a t o?d 
forma l d ehyd e l.· (ln c t-n t r a t l � 'ils o,:o.:ur i n  b \l i 1 d i n � s  .... · i r h l ow v e n t i l A t i on 

and us i ng u m s t ru c t i on ,.,,1 t t:! r i a i s  of p l y".;ood ;j ;1d pC1 r t l c l c� o <1 ; d . 
The forma l d ehyde l ev e l s  i n  such casps may pc-se a h ea l t h h a z a r d .  

A r e a s  where t h p  t � chn i c a l q llR � i t y  of t h e  r c p 0 r t  cou l d  b e  i mnroved 
inc l ud e :  

( p .  3-89) . Ri:'f!love "par t i �: iJ l d t e  <5 u l f u r "  a s  ('in 1 ,d,)o r - g p ne r a t ed 
A i r  p o l l u t an t  of c o n � pr n .  

( p .  3-90) . Remove t h e  gf'n e ra l t e r�s "u : �an i c s " a n d  "hydroc arbo ns " 
from t h e  l i s t .  For�R l d eh y rl e ,  f l uo r oca rhons , v i ny l  
c h l o r i d e  a r e  s p ec i f i c  or gan i c s  o f  concern.  

The d i s c us s i on on t ec hn i c a l a � p r oa c h f>s t o  i n d o o r  a i r  q ua l i t y  

( p .  3 - 1 0 1 )  fa i l s t o  men t ion t h e  u s e  o f  s ea l a n t s  t o  red uce c on t ami nan t s  
( L e . , radon a n d  for ma ldeh yd e ) a t  t h e i r  s o u rc e .  Hore s er iou s ly , 
howeve r ,  is t h e  i mp l i c a t i on t h a t  h e a t  exch angers " i nv o lve rad i c a l 
changes i n  t h e  co�monly a c c e p l P d  des i g n s  of r es i d p n t i a l  v e n t i l a t i on 
s y s tems" and t h a t  s llch equipment  i s  exp en s i ve a n d  " imp r a c l i c a l "  for t h e  
ReS program. 

It shou ld b �  not e d  t h a t  Swed en , DenmR rk , and W e s t  �e rman y have 
i s s ued indoor a i r  qua l i t y s l anda r d s  f o r  r e s i d e n l e s  a n d  have i ns t a l l ed 
ve nt i l at ion s y s t ems to c o n t r o l  pot en t i a l po l l u t a n t  p r ob l ems . For e i gn 
ven t il a t i on s y s t ems range in p r i r e  f rom $ 1 50 to $ 2 5 00  i n s t a l l ed , w i t h  
t h e  h i gher pr i ced u n i [ s  i nc l ud i ng i n s t a l l at i on o f  c e n t r a l  ven t i l a t i on 
s y s t ems , a feat ure t h a t  is p robab l y i1n n e c: € s s .'l r y  in t h e  U . S .  hec ause 
of our pr«:>pon d e r a n c e  of f o r c ed a i r  he;H ing s y s t pms . TIlPse u n i t s  
incorporate heat exc ha nge r s b e t w(>en t he i n c om i n g � I,d r'll t g() i ng a i r  
s t r eams thus sav i ng energy . We e s t i m 3 l P  t h a t  such a un i t i n s t a l led 
in a U. S .  home wou l d  curren t l y  (' o s t  b e twe en $ 1 �0 and $ 500 . ma k i ng i t  
pra c t i c a l i n  some c i rc llmst a n c t" s .  

There a r e  a d d i t  i ona 1 1 y a m:::;b p r  o f  p l ., c l' s  ... ·[H ' r p  � i '10r rh;l:lges 
c o u l d improve the £l'nr> r a l d i s c u <; s i 'Jn of i nd o o r  a i r  r;i l ;l l i t y .  l .1 rg('ly 

to r e�ove amb i gu i t i es .  bllt  � l so to � o r r e c t  p r r o r s . Of t he l a t t er 
var i e t y  a r e  t h e  s t a t emf'nt t ha t radon (shou l d  be " r ,1rlon daugh t e r s " )  
p l a t e s out  (p.  3 - 9 3 )  and t h e  s t a t emp n t t h a t  i n c re a � pd l ung canc er h a s  
shown t o  on'ur a m o n g  bu i l d i ng o c c up a n t s  ( p .  3 - 8 9 )  ( t h i s  m u s t  be  a 
m i s i n t erprP t i'l t i on of t h e  EPA d i s c u s s ion) . Mor e in t he n .'l t u r e  o f  
amb i g u i t ies a r e  t h e  u s e  of t h e  t e rm " t h e  i n f i l t r a t i o n  s i t ua t i on" 
on p. 3-39 ff and t h e  unnec e s s a r y  " wh en i n s t a l 1 ed c on c u r ren t ly "  on 
p. 3-89 and e l s ewhe re . 

3.  

4 .  

5. 

6.  

DOE agrees with this comment and has re­
eva luated indoor air po l lutants . Section 
3. 2 . 2 . 1 . 1 1 has been revised accordingly . 
DOE leads an interagency task force on 
indoor air qua li ty . This task force , 
which inc ludes EPA, CPSC, HUD, and NBS, 
has devoted particular attention to indoor 
concentrations of forma ldehyde . 

Appropriate rev&s&ons have been made in 
response to these comments . 

DOE agrees that sealants may be an effective 
approach to reducing contaminants at their 
source . This subject is discussed in Section 
3. 2 . 2 . 1 . 1 1 of the FEIS. Wi th respect to heat 
exchange venti lation sys tems, DOE agrees that 
such sy stems are no t necessari ly "radica l  
changes "  in conventiona l venti lation. Present 
data indicates that these sys tems wou ld invo lve 
significant changes in existing venti lation sys­
tems and would not be practica l in the great 
majori ty of existing home s .  

DOE agrees with these comments and has made 
appropriate revisions . 
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The most und c c ep l a. b l e  g. e n er.;l i z a t i ons occ u r ,  howev e r ,  in t h e  
sumrndry paragraph o f  p .  ) - 1 0 2 .  A much improved paragraph wou ld be : 
"The hea l th e f f p C' t s  of reduc ing the i n f i l t r a t ion r a t e ,  to t h e  e x t en t  
t h a t  t h e y  e x i s t , c o u l d  b e  w i d espread , i . e . , t h e y  c o u l d  be experienced 
in many of t h e  homes t h a t  are s i g n i f i cant l y  t ightened t h rough the 
ins t a l l a t ion o f  weath p r i z a t ion measu res . Hcweve r .  with t he exc e p t i on 
of radon a n d  radon daugh t e r s ,  t h e s e  hea l t h  e f f � c t s  a r e  not expec t e d  t o  
b e  s i gn i f i can t .  The p o t en t ia l  for adverse impa c t s  a s  a r e s u l t  of 
radon accumu l a t ion w i l l  e x i s t  in a l l  homes t h a t  now llave radon a n d  
c o u l d  be espec i a l ly s i g n i f i c a n t  in homes t h a t  have mat e r i a l s ,  unde r l y ing 
soi l ,  o r  wa t �r that has unusua l ly h i gh amo � n t s  o f  radon o r  radon 
prec u r se r s .  For t h i s  r e a son , t h e  p rop-ram w i l l  i nc l ud e  a s c r e e n i ng 
element to i d en t i f y  h igh radon areas and a spec i a l  mon i t o r i n g  prov i s ion 
for any such areas t h a t  are iden t i f ied . "  

We are p r e p a red t o  provide f u r t h e r  c ommen t  a n d  sug�e s t i ons on t h e  
E I S .  

CII/AN/rm 

7 .  DOE agrees with this comment and has modified 
Section 3. 2 . 2 . 1 . l l  substantial ly .  That sec­
tion discusses the various steps DOE is 
taking to address indoor air quali ty concerns . 
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• m. i 
(,,:':"'0?l) U N I T F. D  STATES ENVIRONM ENTAL PROTECTION AGENCY 

�4( / .. ,,;t.. WASH[NGTQ:-I. D C. 20460 

1 1  Jun 1979 

:-:5 .  !:.:lrgarct '\'1 . S ibley 
O f f ic e  of Con::;'!rva tion ilnd S o l a.r 

l\p p l ications 
DC:i)')1: t;-.unt of ::!,·.Cl:�y - �00m 3 2 3 5  

2 0  ::oJ.Bs.:cilu5etts ."'.:,�nuc, it . \'/. 
�:.::.::; h i ng t.on , D . C .  2 0 5 4 5  

D;:!ar i l s .  Sibley : 

r; u J "  J �' 

In accordance \'ii th our rcs?o n s i b i l i  t ic s under Section 3 0 9  

of t h e  Clean A i r  lic t , we have com? leted o u r  review of tho 
Department of r:nerg y '  5 (DOE) proposed ru l e ,  " R e s i d e n t i al 
C0:15crvat ion Service Program" (Doc k e t  ;Jo . Cl'"S-?.!·i- 7 9 - .l 0 l ) . 

LPA '"lOuld like to rcg i st.e r i t s  support for the �r.5idcntial 
COll scr v <.! t ion Serv ice Program b o t h  a s  a m e a n s  f o r  :t:cducing 
o u r  cc?cnaencc 0:1 fore ign oil and a s  a means of reducing 
pollutants associa ted with energy cev e l opment and co nsum?t io n .  
The na t. ional ef fort >';0 cor:serve e n e r g y ,  hO\vcver , has r a i z ed 
concern:> about the e f f ec t s  of energy conservation Measures 
on indoor res iden t ia l  air qua l i t y .  T�e indoor r e s iuential 
environnen t  con s t itutes a major component of an individua l ' s  
total exposure to a i r  p o l l u t i o n .  Indoor a i r  po l l u t ion has 
not been studied a s  extensively as outdoor a i r  pol l ution 
and has not been considered by EPA in setting regulatory standards 
for a i r  pollution. 

. 

Recen t l y ,  ho,.;ever, a series of inter-agenci' research e f f o r t s  
have been in i t i a i:.ed to a s s e s s  t h e  e f f e c t s  of innoor a i r  
�Jal ity on human hea l th .  One of t h e  more obvious f i nd i n g s  
tc that t h e  adverse impact of a n  indoor a i r  pol l u tion source 
is accentuated in residences with 10\'1 a ir exchange r a t e s . 
The il i r  exchange rate , the n ,  is the key issue t.hat a ssoc i a tes 
the !{esiden t i a l  Conservation S�rvice Program wi th air 
quality and human hea l th .  

1 .  Responses to a l l  of EPA 's aomments are set forth here . 
The aomments and responses to them wi l l  a l l  be addressed 
in detai l in the Preamble to the Final Rule.  
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Ou["  P.tlcJ osed �eta i l e1 cO::llr.cnt.s on the proposed rule are b::lsed 
in part on the DecC'!:lber , 1 9 7 8 ,  o occ ;Tlcn t publi ::;hed joi ;�tl y by 
:::10 �<)" r LD,--·nt of :�Q:J sing .:lnd t: )'�n n J)":'I.· c t o;:·:;,;(mt n na £PA 
ell ,- t h" 'i ,  " I nt:onr ;-d r Poilnt i on j n  the ��; s i (;cnt:i,]l S:wironm�!l t . "  
Volt: . :c s  I and I I  (G£O:::r:T S'l'iiiJY ) .  'rhat n:po r t  conf .i. r;.:.cd t:he 
fol ' o� i ng unique character i s t ic s  of indc0r a i r  qual i ty t h a t  
cvu ld !>;we s i (j n i f icc:;}t i!:li)l icat io:1s for Rcsidential Conscl:viltion 
S..:-cv"ice r1·ogr2r.1 : 

( l )  EI:'Ii G;;ions :fO::l 'j,'! G - fllclc:d '".:.i.T l ':',-; ! 1 c C S  ,,,nd .1 
variety of other housc;wld S('> ... l r c e s  5 nc luoing 
bu i l d i n g  �atcr i a l s  c�n add c o n s i d e r a b l y  t o  
indoor pol lutant level s ; 

(2)  f.iCilS'Jr.-es t�f.;cn to reduce the b u i l d i ng a i r  
exchi:tnge r,lle t..::nd lo incrc,lse t h e  pcn; i s tcnce 
of indoor pol lu tant levels over t i l':'l e .  

The GEO:·IET STUDY, as \w ll a s  other on-<Joing res0arc h ,  
indic�tcs possible con E ]  i c t s  bC!L\"cen the o b j ,:,,' c t i v c s  o f  
energy conserva U on and pub l i c  hea l t h .  ';13 :-,c d i cve,  �1C ·.>f'v C' r ,  
that. both objc'c tiv':!s c a n  b e  rc-:a l ized if ai)p r o pr i <l tc steps 
are taken. Our enclosed comnents dre intQnd�d to fur ther 
these end s .  

;';e apprec i ate the oppo r t u n i t y  t o  COI7L!;lent o n  t h e  pro�()s(2d 
rulemil k i n g .  Ple.:'l.se con tac t Thomas Pierce ( 7 5 5 - 0 7 8 0 )  of 
my sta f f  for furthe� cooro i n a t ion on t h i s  r u l c�a k ing . 

A5&��f��NJ . 
W i l l i am N. Hcdema n .  Jrr 
Director 
Office of Envi�onmr:J1 � J l  Review (A- I 0 4 ) 

Encl osure 
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A. 

B. 

U . S .  E�-vrRO:::·I';:;7.�L PRO'I'F.C7ION I\GI:NCY 

DE7i1 ILEO CO:l:':r:t'TS 
R:;S IDF.�l'i'I AL  CO:..:sZ?W;..'rXON SERVICE PROGRAM 

DOCj�ET �lO. Cl\S- i;"",�- 79-101 

Tha ene rgy conscrviltion program ou t l:i n l1d in the 
prcpo�C'n ru ! C';:"a k ing is intended to reduce a ir leakage 
int.o dnu ou t  of r;:os i o c n t i a !  bni l<! i !1g s v ia i n f i lt.rilt ion 
.. nd cxf: i l LJ:;)tio:"l� \jhi l e  the progra:1\ ",/ 1 1 1  conserve 
cn0rgy, it  ��y a l so a f fec t r c s i dcll t i a l  air qu a l i t y .  
Pollut,\nt� SC�0ratcd wi th in rc�idcnt i a l  bu i ld i ng s  inc lude 
many c r i t e r i a  pol 1 u Ll!1 t S  \·:h ic h <Jre a source of concern 
to EP}\ <!nd ?iJblic i1ca l th agencies . In partic u la r ,  CO and N02 lcvi� l s  Day b u i l d  up to dangerous levels in 
residential struct\lrCS a s  a result of poor ly ven t i l ated 
space heatp.!."s and g a s  s tove s .  Levels o f  pa rticulates 
from tOD�CCO s�oke may build up beyond the Signif icant 
Harm Lev a l .  Tobacco smoke i s  also a s ignif icant 
source of CO and �m2 . Hydroca rbon emissions from 
plastics �ay prove to be a problem in poorly ven t i lated 
due l l inqs.  Concan t ra t ions of n i tric oxide (�O ) , ca rbon 
dioxide (C02 ) and a ldehydes are often higher indoors 
than outside. �adon and radon daughters emitted from 
building !":'.aterials May bu i ld up to levels of concer n .  
rhe pro�csed Rcsi0e n t i � l  Conservation Service Program 
(RCS) s!lou ld recogn ize the above a i r  qua lity concerns 

and taka neasures to control the concentrations of these 
and other indoor a i,r pol lut�.nts . 

EPA believes tha� ,vent i l ation requirements should be 
"included. a s' one , of' the r,equ ired " i tems" abo1,1t ... ,h ich a l l  
·eliqible customer s "  must be informed . Appropr iate . 
mcasuras to protect human health should be considered 
and included a 8  part of the energy aud i t .  Such 
measures would include: 

Proper vBntllat lon of gas appliance. such 
a. space hoater., cooling stoves, and clothes 
dryer •• 

Adequate air fi ltration in residences u8in9 
forced a ir heating and coolin9 systems to reduce 
particulate levels generated by .�kin9 . coolinq 
or other activities that may resul t  in the 
�u.pan.ion of in�alabl. particlo • •  

2. 

3. 

Section 3. 2 . 2 . 1 . 1 1  on indoor air quality has been revised 
materia l ly in response to comments and as a result of 
additiona l inves tigation. Mi tigating actions are 
analyzed in connection with ins tal lations of conservation 
measures and so lar rock s torage . An alternative to expand con­
sumer audits to include identification of indoor air po l­
lution potentia l is discussed in Section 6 . 2 . 4 .  

Venti lation and fi l tration� including heat exchangers and 
e lectronic air c leaners� are potential mitigating actions 
discussed in Sections 6 . 2 . 4 and 3 . 2 . 2 . 1 . 1 1 .  
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'l'he poss i bl e use o f  elec t rosta t i c  f i l te r s  which 
Il':')'y be Flore e f f i c i e n t  t:-l.Jn pan e l  f i l t e r s  i n  
rl}f1ov i ;1g pa r t iC1J l a t c s  a s  \\"e1 1  a s  a i rborne 
v i r u � c s ,  b�ctcria and" pol l e n  gra i n s .  

\'Ie a r e  cancel"ned tholt t h e  � :"',), nddrd for free [oclT . .  1 1 c'l chyrle 
con t � n t  of t he l: e s in used in U:rea-For:-:"!.J lochyde (UF) 
foarn i j�su l t � t ion be s u f f i c ient ly s Lr i n�c�t to a s sure 
protect ion of hll�TI,1 n h c a l 1:. h  in t h e  indoor cnviro,":::;en t .  
Recent s tud i e s ,  i nc luding U�e Gr�O: :;-�T S"l'UilY 
nave c i ted eleva ted. levels o f  a ldehydes in ind oor 
a i r .  It is s i g n i f ic a n t  t h a t  several sources of a ldehyde s 
have been iden t i f ied , including par t ic l e  board and carpe t s ,  
in <'!dd i t ion to vrc,J,-based i n su l a t ing mater i a l s . I.;e 
cannot be certain from our reading of subpart :-i t h a t  
the F.lu l t i - source n a t u r e  of aldehyde em i s s ions was 
considered adequa t e ly in e s ta b l i s h i ng t�e 1 perc e n t  free 
for r.1<'lIr.ehyd e  s t.lndard . �1e request that you c l a r i fy 
this point prior to t h e  f i na l  rulemak i n g .  

DOE ' s  April 1979 E�vironment a l  }\sscssment o n  the 
�leaU:erization .'\ s s i s t<!nce Program for Lo\" I !1come 
Persons rai sed the i s s u e  of indoor concentrations o f  
racon a n d  racon daug h ters . T l-: i s  i s s u e  Has a l s o  d i scussed 
i n  r;p,A ' s  �:oven0er ,  1 9 7 6 ,  pub l i c a t i on e n t i t l ed ,  lOA 
Prel ir.,inary I:va lua t ion of the Control of Indoor R3.don 
Daughter Level s  i n  New Structures" ( EPA - 5 2 0 /� - 76-01 8 ) . 
S?ecial attention should b'2 d i r ec ted to G\"e l l i n g  u n i t s  
located on o r  adjacent t o  reclaimed phosphate lands , near 
uraniUQ mill t a i l ing piles or which have b u i ld i � g  mate r i a l s  
which may con ta i n  radium. U n l e s s  proper ven t i la t ion i s  
provided, reduced a i r  i n f i l tration could increase the 
concentr a t ion of radon and r�don daughters to har�ful 
level s .  On-going inter-agency research should be taxen 
into account i n  developing appropr i a t e  s a f eguard s . 
An August 1 9 7 8  pUbl i c a t ion from the La\o;rence Berkeley 
Laboratory may be helpful i n  t h i s  rega rd . It i s  
e n t itled, "Human Disease from !-tadon :::xposur e s :  The 
Impact of Energy Conservation in Dui ld i ngs , "  by B�dn i t z ,  
Berk, Hol lo\ole l l ,  Razarof f ,  ;oJero a nd Rosen f e l d .  

4.  

5 .  

Discussion of the prob lem of forma ldehyde re lease into 
indoor air can be found in SectionB 3. 2 . 2. 1 . 8  and 3. 2 . 2. 1 . 1 1� 
accompanied by proposed mitigating actions . DOE has care­
fu lly considered the multi-source nature of aldehyde 
emissions in homes.  

The potential hazards of indoor concentrations of radon 
and radon daughters are addressed in Section 3. 2. 2 . 1 . 11 .  
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F. .  Section ( c ) , "Vent i l a t i o n  �(>(l\J i l: ,:;-,cnt s , "  in the " Technic a l  
Issues" 50-et ian should b e  cXf-,-tnf1(.d to provide further 
g l,lidal1cc on spcc i f  ic hea.l th :C(�(�\l i.r�' :lon t s .  �·:c at'e conc erned 
�at if t:,c vcn t j l � t ion �ca3urcs n r c  110t i n 5 t a l lc� a t  

F .  

G .  

H .  

t!le gaJTlC ti:-lcas-rn-suYat ion MCa�3 ur (! S  t h a t  t h e  former 
Incasurcs i.I<1y be putoCf-or�in 50:7:C c a s es never ir.sta l l ed 
because the cost s.:lv i n g s  o f  ir,pt'o\'cd h e a l t h  r,;ay not 
he a s  obv ious to r e s i d e n t i a l  occll:).:1.nts as the c o s t  
&avings s t c;��j'l ing from red.uced f u e l  b i l l s . 

The �odcl energy a U 0 i t  procedur e s  a nd post- i n s ta l l a t i on 
inspection procedures should include requireme n t s  
to e n s u r e  proper vent i l ation . 

Section 2 1 3  ( a )  ( 6 )  of 1'll-:CPA requ i r e s  a State P lan to 
assure ReS Progr� coord i n a t ion w i t h  other State and 
Federal energy conservation programs . He ,.,.ou l d  recon:,mcnd 
that the requirement for coordi na t ion be extended to 
include coordination w i th appropr i a t e  S ta t e  hea l th 
agencies to ensure that adequate standards have been 
accounted for and that ven t i l a t i o n  precaut ions have 
been taken. 

""Ie recom ... ,end that mater i a l s  used for thermal i n s u l at i on 
meet requ iremen ts not o n l y  for t h e  a lready l i s ted c r i t e r i a  
o f :  thermal resistance,  f i r e  safety , non-corr o s i venes s ,  
resi stance t o  m o i s ture absorpt ion , odor emi ss ions and 
fungi; but a l so for pos sible air po l lution ��iss io n s  
such a s  formaldehyde vapor w h i c h  i s  someti�es emitted 
from Urea-Formaldehyde I n su l a t ion. 

1. Certain conservation measures c a n  generate s ig n i f i c a n t  
benefits in soundproof ing d�e l l ing s from intrus ive 
external noise sources . I f  these measures are 
incorporated in dwe l l ing s  where noi se is a probl em ,  
sig n i ficant environmen t a l  n o i s e  bene f i t s  can be 
achieved at l ittle or no extra cost .  �\e have recently 
completed a joint DOE/EPA project resul t ing in a 
publ ication e n t i t led , "Energy Conserva t i o n  and K o i s e  
Control in Residence s " , a copy o f  which w i l l  b e  sent 
to you under separate �over . We urge you to consider 
poss ible noise benefits i n  the R�S Progrdrn. 

6.  

7. 

8.  

9 .  

EPA 's comment E mistakenly assumes that this section 
of the Preamble of the NOPR dealt with indoor venti la­
tion rate s .  In fact, this section dealt with attic 
venti lation . Attic venti lation wi ll  be addressed in 
the Preamb le to the Final Rule . 

DOE agrees with the suggestion in comment F and is con­
sidering including such procedures .  

Regarding co�nt G, no measure installed under the 
Program may violate State or local law, including any 
health or safe ty regulations . Thus, DOE does not be­
lieve it is necessary to mandate additional coordination, 
since the State Lead Agency wi ll  need to confer with ap­
propriate bui lding code or health agencies to assure com­
p liance with State and local laws . 

The only insu lation which DOE is aware that has this 
prob lem is urea-formaldehyde foam .  DOE wi ll  soon re­
issue its proposed revised standard for urea-formaldehyde 
foam to address this prob lem and will so licit information 
from any interested persons . 

1 0 .  Regarding EPA 's comment I, DOE recognizes these sound­
proofing benefits, and intends to discuss them in 
materials provided to States and other participants . 
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tear Ms. Sibley , 

Fe: Pesidential Conservation 
Sexvice Program [Cock. N:>. 
CAS-�-79-101} 

nus letter tramrni ts the caments of tre Ne ..... York State 
DepartJrent of Public Ser..rice . regarding the draft Regulatory Analysis 
am the draft Dwironmental Inpact Analysis for the Residential 
Unservatior: Service Prograrn. '!he Depd.rt:rTent has been designated by 
Gove..."TIOr Hugh L. carey as Lead �enC:i for the purpose of irtFlcrrenting 
this prcqram. 

In our revi€"¥7 of these docurrents \ooIe fOl.U1d little information 
that WOJ.l.d sway our opinion of tJ'1e prq;osed rules, which � transmi tted 
to pl on July 9, 1979. Ho...ever, we do have a few sp:...>cific connents. 

'Ihe use of Washington, D.C. data in the Regulatory Analy.sis 
as -representative" of ene:--:;y conservation rreasures , energy saVIngs arrl 
their payback F€ricrls makes the stOOy inappropd ate for New York State. 
In fact, our analysis sho.vs that differences in fuel costs, installation 
CX)StS and clilrate require that calculations be mlde for various geograpr..i.c 
areas within the State in order to det.e�:11\i.ne the cost effectiveness of 
psrti.cular energy conservation rreasures. Because of t!lis use of "repre­
aentatiVE " data, the c".raft regulatory analysis does not �rovide adequate 
SURX>rt for the irrp;:>siUon of t.te regulations i.n New York. We urge the [)epartIrent of Energy to rcperform the cost-beneflt analysis en which 
the prop::>sed rules are based, using ITOre awropr�ate 1;ca1 pararreters. 

1 .  This issue has been addressed in the Regu latory 
Ana lysis� Part 3� Chapter I. 
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Ma ,  Morqeret If, Sibley 
IIugust 29, 1979 '- 2  

� prirnory concern with regard to the Draft Environmental 
Inpact StateTEnt involves the various discussions of land use and aes­
thetic ilrpact of the re.raewable resource rreasures. As a general matter, 
tre do not believe that local zooing and planning prccedures can t:e 
relied lJiXI'I tD minimize or eliminate p:::ltential larrl use ard aesthetic 
o::n:ems involved with active solar systems and windmills. Many cern­
nunities in this and otrer states do not have �rehensive local zoning 
laws or b.ulding cojes, and, even where these laws exist, they are in 
III!!1lY cases not effectively enforced. 

It has teen our experience generally that aesthetic consid­
erations have teen a significant barrier tD the widespread use of res­
idential solar systens. TIle aesthetic and larrl use concerns involve 
roth the an:;earance of the substantial collectors thenselves arrl the 
nore furrlarrental issue of an o.mers· "right to light . "  

With regard to wind energy systems, � do no t  believe the 
lEIS is reasonable in conchrling that "SlM.ll wa:s are not lllely to rreet 
resistance" (page 3-133) . Based CIl our experience in siting electric 
transnission t�s, it is our opinion that aesthetic abJect.l.ons to 
windmills will be ITCre troub1esare than the DEIS conte<tp1ates. 

In add.i tioo to the specif ics noted at:ove .  we t:elieve the 
lEIS generally fails to adequately address a mmt:er of �tential en­
vironrrental �cts. For exartple , the DEIS offers only a:mclusory 
stat.eT'ents or; the �ter.tial noise .inpa.ct of wind systems ard on the pro­
qram's ilrpact on l..J'lda::lr air quality. We are not suggesting that the 
NII:PA program is unacceptable based on these intJa,cts, but rather that 
the DEIS co11tains i!W'iequate analysis of the p:::ltential intJa,cts. We 
re:x:mrend that the DElS t:e redrafted and reissued for cament prior to 
adopt.in; a final statenent. 

� awreciate the consideration given to these caments 
and to our earlier o:mrents on the prop:::lsed rules for the Residential 
O:nservatioo Service F'rogram. We IlXlk forward to seeing the effect 
of these cx::rrrrents on the final rules, which \IE understand are to t:e 
publisl"ed in O::tober . 

!espectful.1y subni tted, 

PETER H. SCIIIIT 
General Counsel • 

(J!1 !?JL 
OII\RLES R. GJ:BSaI 
Deputy General o:..nse1 

2 .  In fact, loca l citizen and governmenta l bodies have been active ly 
deve loping and imp lementing contro ls on so lar and wind sys tem app li­
cations where the insta l lation of these sys tems is perceived to 
present prob lems of land use or aesthetics . A number of such situ­
ations have been described in references ci ted in Chapter 7 . 0 .  

3 .  The increasing number of active so lar sys tem ins ta l lations have stimu­
lated restrictive reactions in a number of locations . These res tric­
tions have been presented in the form of z oning ordinances and archi ­
tectural covenants . A number of these cases were discussed in the 
DEIS, and references to their particu lars were cited there . See 
Chapter 7 . 0 for further examp les of such restrictions . 

4 .  Avai lab le evidence from recent surveys on pub lic attitudes toward wind 
energy systems indicate little opposition to wind system use on 
aesthe tic grounds . (See Section 3 . 3 . 4 . 3 . 3) .  Whi le it is rea lized 
that a rapid growth in wind turbine insta l lations might lead to dif­
ferent resu l ts, the re lative ly sma l l  size and distributed nature of 
sma l l  wind system insta l lations are not like ly to pose a significant 
barrier to wind sys tem imp lementation . 

5 .  The on ly forma l measurement programs conducted on wind turbine noise 
by the NASA/Lewis Research Center and Sandia Laboratories indicated 
on ly modest increases in sound leve ls above ambient leve ls . Further­
more, the potentia l adverse effects of sma l l  wind systems are no t con­
sidered significant with respect to noise . The DOE Rocky Flats 
Faci lity is conducting a sound leve l measurement program on currentZy 
avai lab le sma l l wind energy systems to provide quantitative evidence 
in this regard . Even if operati ona l wear and tear leads to an increase 
in s ound leve ls, appropriate maintenance activities can ame liorate 
this prob lem. 

6 .  As s tated in regard to EPA ' s  comments, Section 3 . 2 . 2 . 1 . 1 1 on i��oor 
air ol.7 lity has been substantia lly re vised as a resu l t  of addi t�: ,,-,yc. 
comme�; i; and ana lysi s .  
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AMERICAN ELECTRIC SERVICE CORPORATION , (CONT ' D) 

TESTIMONY OF WILLIAM R. COLEMAN 

Good morninq . My nama i. William R. Colam.an: I have been 

an employe. of American Electric Power (AEP) for 31 years and 

presently •• rve aa Director of R •• idential and Commercial Servic •• 

for the American Electric Power Service Corporation. UP ia an 

investor-owned public utility holding cOIIlpany, owninq the common 

.tock of •• ven operating electric company · sublidiariel. The major 

electric facilities of the •• ven operating compani •• --their power 

plant. and principal transmi •• ion atationa--are inter-connected and 

their operation. coordinated 80 that they function aa a .ingle, 

integrated utility By.tem. Aa Buch, we 8upply electricity to 

6 , 4 1 8 , 000 people ( 1 , 91 6 , 964 customera) in 2 , 939 communities coverinq 

4 1 , 670 aquare miles in portiona of aeven atatea-- Hichiqan , Indiana, 

Ohio, Kentucky, W. Virqinia, virqinia, and Tenne.aee. 

Baaed on the late at available national atati atica, we supply 

about 3 . 65t of the nation ' a reaidential electric enerqy supplied 

by Inveator-Owned Utilitiea. ( 1 , 1 5 1 , 452 re.idential cuatomers with 

an average cuatomer denaity of 42 customers per aquare mile ) . 

E •• entially, AEP i. conaidered to be a coal-burninq aYltem--

8 3 . 3\ coa l ,  1 1 . 1 t  nuclear, 3 . 6' hyd:"o , and 1 . 4t oil (baaed on 

installed qeneratinq capabil ity nameplate data ) . Proposed near term 

capacity additionl are al.o to be fueled with coa l .  

Each AE P  SYltem operating company has lonq practiced and 

encouraqed enerqy conservation . Enerqy efficiency on both aides of 

the meter hal been a Ita ted company qoal. On the company lide-of­

the-meter ,  this ia accomplished by our attempt to d •• iqn and operate 

-2-
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AMERICAN ELECTRIC SERVICE CORPORATION , (COWl ' D)  

some o t  the nation ' s  most efficient elect;r:ic generation, transmission , 

and distribution systems. On the customer side-of-the-meter, we 

strive for balanced, efficient, load growth by encouraging improved 

insulation levels and higher efficiency, end-use, CUB tomer-owned 

energy conversion equipment--particularly heat pumps and load manage-

!lent devices . In the past, electric heating vas an imprortant system 

loa.d management concept .  Our 21\+ saturation of electrically heated 

homes (about 3 8 0 , 0 0 0  homes )  has been an important load management 

tool to balance summer/winter system capacity requirements . This 

has resulted in high annual system load factors (hi storically in the 

order of 7 0 % + )  a.nd e f ficient heat rates (usually in the order of 

9500 to 9850 Btu/kWh generated ) .  

The purpose of this discuBsion has been to demonstrate our 

past customer and company conserVation efforts. ConserVation practices 

for electric living have long been a requirement, i f  only to satisfy 

customer economic requirements. However, customer conservation can 

also bene fit the company. Therefore, because of past e fforts, we 

feel we are qualified and experienced to comment on many of the 

conservation activities contained in the proposed Residential Conser-

vation Services (RCS) Program. 

Before offering specific comments , may I say that each AEP 

operating company supports the intent o f  RCS and has pledged to make 

every effort to comply with and carry out all RCS rules and regula tion s .  

I believe th i s  support i s  documented b y  our 1 5  pages o f  written 

comments relative to the Proposed RCS Program Rule s .  The essence of 

Our COmments, past and present, are directed toward simplifying the RCS 

proqram requirements and to institute procedures that would assure 

proqrarn operating efficiency. A rather thorough review of the RCS 

- 3-

1 .  These comments have been addressed in the Regu Zato�, 
Ana Zysis� Part 3� Chapter I .  
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AMERICAN ELECTRIC SERVICE CORPORATION, (CONT 'D) 

Proposed Rules, Draft Environmental Impact S tatem-nt ( E I S )  and 

Review Draft Regulatory Analysis (ORA) causes us to question some 

o f  the basic as sumptions which affect the cost-effectiveness of the 

total program. Certain l y .  the deta i l s  of our concerns are far too 

extensive to discuss here. However , several basic economic 

4ssumptl.ons are worthy of note. For exampl e ,  the program assumes 

an annual response rate of 7\ for 6 5 . 4  million households and that 

7 5 \  of those receiving audits wi l l  purchase at least one energy 

COnserva. t l.On measure. Tables )-7 , A- I ,  and pages 3 - 2 6  of the E I S ,  

predict an energy savings o f  about 1 .  2 1  Quad over t h e  l i f etime o f  

a l l  energy measures insta lled. Ye t ,  page ES- 1 S  of the ORA predicts 

a l i fetir.te energy savings of 8 . 2  Quad . This appears to be a major 

d l. fference �n ant�c ipated program bene fi t s .  Roughly speaking. 

these va lues represent an expected l i fetime energy savings of 

5 2 , 8 7 5 , ) 9 5  Btu to 3 5 8 , 2 3 5 . 0 3 0  Btu per requested aud i t  based on the 

suggested 7\ response rate . The e f fective l i fe of a l l  energy conser-

vat�on measures used in the energy ORA appears to be 2 1 . 57 year s .  

W h l C h  seems �mpo ss ible a s  the quoted use ful l ife of a l l  conserva t ion 

measures is between 5 and 20 year s .  (Page 3 - 2 1  E I S )  

Based O n  ORA and E I S  d a t a ,  the average ReS participant install-

ing conservation devices w i l l  spend about $ 3 9 0  to achieve the bene fits 

( $ 2 9 2 . 7 0 per audit reque s t ) . 

Table I IB - 2  of the ORA and EIS Table 3-7 predicts a total Res 

program cost of $ 2 . 5 4 B i l l ion to administer and carry out the Res 

program--about S l 1 0 . 96/aud l t  reques t .  Of t h i s  2 . 5 4 B � l l i o n ,  it i s  

pro Jected that uti l � t ies wi l l  spend S 1 . 6 6 7  B i l l ion ( 6 5 . 6' of total 

Res program cos t )  which represents a coat to the u t i l i ties and/or 

- 4 -

See response No . 1 above . 
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AMERICAN ELECTRIC SERVICE CORPORATION, (CONT 'D)  

the ir ra.tepa.yer s ,  o f  $72 . 8 3  pe r  audit requeat 4 

Ba.sed on theBe ORA and EIS estimates, the expected coat 

benefit would be that $40 3 . 6 6  would be invested to save 5 2 , 8 7 5 , 395 

Btu {EIS estimated l i fetime energy sAvings which wa.s j udged to be 

more realistic) --or, an equivalent energy cost of $ 7 . 6 3  per mil l ion 

Btu. This is approximately equivAlent to a. pre.ent day coat of 

S 1 . 07 per gal .  ' 2  oil, 7 6 ¢  per therm of natural g&8 ,  and 8 ¢  per kWh 

of electriCity . Coat justification o f  these energy conservation 

investments is questionable, L e . ,  the bene fits may or may not equal 

the projected energy cost sa.vings over the expected life of the 

conservation measures to be installed. 

am of the opinion that these cost benefit estimates are 

probably very optimistic . For example, ba.sed On the proposed ReS 

rules, a conservat ive estimate of our cost per audit request is in 

the order o f  $130  (levelized 5 year cost) --almost twice the ORA 
estimate for an averaqe utility. Also, our experience does not 

indicate a 75' installation rate of suqq8sted conservation meAsure. 

Based on our experience a 40 -4 5' value would be more realistic. 

The anticipated energy savings expected for improved ceiling insulation 

appears unrea listically hiqh as they are based on going from z.ero 

insulation levels to R-ll values . feel that very few homes in the 

AEP seven state service area have ceilinq insulation levels below R-ll . 

Our 380 , 00 0  electrically heated homes have installed levels far better 

than R-ll . 

The ORA and EIS estimates seem to make no al lowance for duplicate 

e f forts and/or associated costs by qas or electric utilities or 

home heating suppliers. This duplication of ef fort i s  an ineffic iency 

that the ReS proqram and our customers can ill afford. We feel the 

-5-

See response No . 1 above . 
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.iJllpl •• t way to .liminat. this duplication i. to make the audit 

the r •• pon.ibility of the home ' .  heating en.rgy .upplier. Pre •• nt 

DRA and EIS •• timat •• al.o Helll to .eriou.ly und.re.timate ReS 
proqram information and cQlalunication co.t • •  

I n  .\IIIIIIWlry, U P  .y.t .... compani.s support DO E  conservation 

effort.� but, we fe.l the ReS program muat be mad. simpler, mere 

flexibl., and e fficient. In this way , our company, the nation , and 

the homeown.rs will rec.ive maximum benefita at the loweat poa.ible 

coat •• 
lefor. writing � final Res pr09ram rul •• , I f .. l furth.r 

coat ben.fit an.lys •• , baaed on IDOre reali.tic operating- re.ult. 

and co.t (.ix y.ar rather than lif.time payback p.riods ) ,  are 

n.c •••• ry if ReS i. to make a po.itiv. contribution to national 

con.ervation .ffort • •  
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August 3 0 ,  1 9 7 9  

Al, G  3 0 \978 

Subj e c t :  Dra ft Environmental Impact Statement on 
Res1dential Conserva tion SerVlce Program 
( Pocket N o .  CAS-RM 79�!Q!l 

Dear Ms . S i b ley : 

The American Gas Assoc i a t i o n ,  representing some 300 
natural gas transm i s s ion and d i s t r ibution companies 
serv i n g  over 44 mi l l ion homes and 1 6 0  m i l l ion cus tomer s ,  
i s  pleased t o  present our comments and recommendations 
i n  connection with DOE ' s  Dra ft Environmental Impact 
Sta tement ( D E I S )  on the proposed Residen t i a l  Conserva­
tion Service ( ReS) Program. The A . G . A .  has been actively 
invo l ved in beha l f  of our gas industry member compan i e s  
i n  t h e  deve lopment a n d  implementation o f  regul a t ions 
for DOE ' s  proposed ncs Program. 

As A . G . }\. .  ' s  oral and written comments submitted to DOE 
prev i o u s l y  on t h i s  i s s ue po i n t  out (see enclosed o r a l  
sta tement ) ,  the gas industry h a s  a number o f  serious 
reservations w i th regard to the proposed RCS Program. 
We are concerned w i th the considerable cost o f  the program, 
both in dollar and in manpower resources . I n  particula r ,  
i t  rema i n s  unclear a t  the present time which segment o f  
society w i l l  have to bear these costs -- o u r  member natural 
gas d i s tr l b u ti o n  companies , the gas cus tomers ( r a te�ayers ) ,  
or society a s  a whole ( the taxpayer s ) . Res o l u t ion o f  
th i s  important i s sue wi l l  strongly i n f l uence t h e  shape , 
scope and impacts of the RCS Program. We are a l s o  espe­
cia l l y  d i s turbed that these k i nd s  o f  a l terna t i ves , together 
with their program penetra tion impac t s ,  are not addressed 
i n  the OtIS . 

An entire c l a s s  of environmental impacts appears to have 
been omi tted from consideratIon In the DE I S ;  namely, the 

1 .  

2 .  

The costs of the proposed RCS Program are addressed in 
the Regu latory Analysis .  The costs of alternatives to 
the proposed RCS Program were addressed in the Draft 
Regu latory Ana lysis . 

Sections 3 . 2 . 2  and 3 . 3 . 4  address health and safe ty 
issues re lated to each specific measure . Materia l and 
insta l latin� standards are proposed as mitigating 
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Ms. Margaret Sibley 
Auqust 3 0 , 1 9 7 9  
Pagf:' 2 

impact on homeowner health and safety in connection with 
installat ion and operation o f  the numerous kinds of 
conservation devices and materials which could come i n to 
widespread use as a resul t of the ReS Program. Further­
more , we believe that the DEI S t s  overempha s i s  on a i r  
contaminants f o r  which EPA standards now exist masks a 
deeper concern over the introduction of new potentially 
toxic substances, and new potential dangers into the 
household environmen t .  

Our concerns lead us t o  conclude th�t this DEIS is d e f i ­
c i e n t  in t h e  respects w e  have ou tlined . W e  recommend 
strongly that the document be revised to focus on the 
kinds of home environment issues we have raised , in 
addition to the d i rect pollutants and emission s ,  so that 
the dec ision to proceed with this massive and costly Res 
Program can be made with a proper reflection upon a l l  the 
environmen ta l ,  hea lth, and safety impacts that moy arise.  

Moreover ,  A . G . A .  is concerned with the following procedural 
matter . Th i s  DEIS w�s available to the public in mid-July,  
two months after the Draft Regulatory Analysis was released , 
and four months after the proposed regulations were publi shed 
in the Federal Register. We feel this sequence i s  incon­
sistent with the provisions contained in Executive Order 
1204 4 ,  as outl ined in our at tQched oral test imony . 

Fol l owing are several additional spec i fic comments we wou ld 
o f fer to assist DOE in finali z ing this DEI S :  

• �3- 3 6 :  
The DEIS section o n  Si te-Spec i f i c  Impacts inade­
quately treats the implications of fail ure to 
enact timely and spec i f ic health and safety 
standards for the residential conserv�tion measures 
that would be st imulated by the ReS Program. For 
such f�ctors as the proper manufacture and instal la­
t i on o f  certain poten tially hazardous conservation 
measures ,  e . g . ,  inf lammable insulation and/or 
toxic materi a l s ,  DOE and other agencies mQy indeed 
currcntly be developing sQfety standard s ,  but there 
is no indication in the DEIS as to when these 
standards wi l l  become e f fect ive. 

. ��'-
The potcntial health hazards arising f rom a i r  con­
taminants in the home environment h�ve not yet been 
f u l l y  researc.. ill·...: to the s � t i s faction C'i thcr o f  E:P/\ 
or the gas industry . Pos sible a i r  qua l i ty problems 

3 .  

4 .  

5 .  

actions for a L L  measures potentia L Ly affecting residentia L 
heaLth and safety . No measures sha L L  be adopted in con­
nection with the Program unti L appropriate environmentaL 
standards have been met� and materiaL  and ins taL Lation stan­
dards are forma L Ly adopted. 

Air poL Lutants or contaminants addre ssed in Chapter 3 and 
Appendix A inc Lude a fu L L  range of hazardous and toxic sub­
stances� not jus t those for which EPA standards exis t .  As 
noted previous Ly� the EIS thoroughLy discusses the potentiaL 
prob Lems associated wi th each conservation or so Lar measure 
in the Program as we L L  as indoor air qua Lity . 

Measures for which s tandards for safe ty and effectiveness 
are necessary wi L L  onLy be retained in the Program if such 
standards are comp Leted and formaL Ly adopted prior to the 
approva L of State PLans . See a Lso response No . 1 to 
L. Spie Lvoge L� p .  C-33.  

Indoor air poL Lutant prob Lems� inc Luding excessive humidi ty� 
are not the resuLt of "over-insuLated structure (s ) . " The 
potentia L prob Lem exists whereever a source of a po l lutant is 
found in a home . The probLem arises where infiL tration is 
reduced and the po L Lutant is a L Lowed to accumu Late to un­
heaLth concentrations . Infi L tration reduction� not insu La­
tion� is the contributing factor . Indoor air contaminants 
are discussed in Section 3 . 2 . 2 . 1 . 1 1 and mi tigating actions 
are proposed for each identified poL Lutant . Wi th respect 
to humidity� ins taL Lation of vapor barriers wi l l  be required 
in conjunction with insu Lati on in those northern areas of 
the country where mois ture accwrru Lation may be a prob '! :Jr .  
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a r i s i ng [rom energy conservation practices 
should be described i n  the DEIS,  such as the 
ef fect on hou s i ng ma t e r i a l s  of exc e s s i ve 
humidity bu i ld-up resul ting from an ove r - i n ­
s u l a t e d  structure . 

Page 3-10 3 :  
The DElS does not q ua n t i t a t i v e l y  eva l u a t e  the 
environmental impacts potential l y  a ttr ibutable 
to the insta l lation o f  renewable resource 
measures , a l though the proposed rule indicates 
that u t i l i ties could be required to offer a 
renewable resource audit a� part of tne ReS 
Pro� r u m .  As pointed out in Sec t ion 3 . 3 , the 
lack of ver i f iable publ ished market penetration 
e s t imates for e i ther wind or pass ive solar re­
source measures prevents the development o f  a 
va l id quanti tative a n a l y s i s  of th� envi ronmental 
impacts of renewable resource measures a t t ribu­
ted to the RCS Program. Th i s  may prove to be a 
s i gn i f icant deficiency in the DElS in l ight o f  
the c o s t  burden thi s  provision could place o n  
g a s  u t i l i ties . 

Page 1\- 2 :  

A . G . A . has the following serious reservations 
about a key methodology assumption needed to 
assess the potential po l l u t i on emission impacts 
attr ibutable to the RCS Program, as outl i ned in 
Append i x  A of the DEl S .  The ana l y s i s  assumes 
a 35 percent response r a t e ,  i . e . , 7 percent per 
year for t.he 5 y ea r  Program per i od , which repre­
sents the maximum homeowner response to the pro­
posed program. Th i s  reference case response rate 
is based on the assumption that the Qnergy aud i t ,  
the bas i c  mechanism of the RCS Program, w i l l  be 
o f fered free of charge to homeowner s .  

Section 2 1 5  ( c )  ( 1 )  ( c )  of the NECPA exp l ic i t l y  
provides t h a t  s tate Pub l i c  Uti l i t y  Commi ssions 
shal l determine whether the energy aud i t  costs 
w i l l  be thQ respon s j b i l i t y  of the homeowner 
or the uti l i t y .  Since the proposed RCS Program 
would obviously impose a substa n t i a l  cost burden 
on gas u t i l i t i e s ,  i t  is l i kely that many states 
may e lect to have custcmQrs d i rectly meet the 

6.  

7 .  

DOE disagrees with AGA 's comments regarding 3-1 03 .  As 
noted in the DEIS, quantitative ana Zyses of the environ­
menta Z  impacts of renewab Ze resource measures have been 
made, but DOE concZuded they cou Zd not be segmented wi th 
regard to the Res �ogram wi th precision. The costs of 
audits of renewab Ze resource measures are addressed quan­
titative Zy in t he Regu Zatory AnaZysis .  

The EIS considered what was be Zieved t o  represent the highes t  
Zike Zy response rate, i . e . , the greates t  change from existing 
or expected conditions . Any Zesser response wouZd resuZt 
in fewer benefits both in energy savings and po Z Zutant reduc­
tions . It is not be Zieved that Zower response rates cause 
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cost of the aud i � ,  which could greatly 
reduce the a ssumed 35\ participation 
rate to a much sma l ler figure . 

The DEI S ,  however , fails to consider the 
poten tial environmental impacts of a l terna­
tive program response rates , i . e . , less 
than or greater than 7 percent annua l l y .  
A sens i t i v i ty analysis i s  required as pa r t  
of t h e  f i nal EIS to shmv possible adverse 
e f fects on the environment a t  d i f ferent 
levels o f  program response s .  

O n  beha l f  o f  the American G a s  Assoc i a t ion a n d  i t s  member 
companies , I would l ike to thank you in advance for your 
c�reful consideration of our views on this very impor tant 
matt0r . P l ease do not hes i tate to ca lI on me if I can 
prov H le add i t iona l assis tarlce . �ie look forward to the 
opport l1n i ty for further substantive involvement i n  imple-
m�nta:

�
t� of the s:ro osed RC

,

S Program. �l .nc r e l Y '  

/ \,. .. .,.... " . • .·£c ___ y I Benjln Schlesinger 

BS : kg 

�nclosurc 

? (Continued) 

more adverse impacts than those analyzed in the 

El·S. Higher response rates would raise proportionate ly 
both the environmental benefits and risks associated with 
the Program. Based on the experience of existing uti lity 
conservation programs, however, DOE be lieves that a ? 
percent response rate is the highest achiev� le without 
further unforseeable stimulus of demand. The response 
rate is also discussed in the Regulatory Analysis . 
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:-�. C!-.lir."un, rrenl:ers of the panel, I appreciate the oppJrtunity to visit with 

you to.!.:J.y concerning Dal,las Po.er & Light Carpmy's interest in the PesidentW 

CC:1SCI"".'ation Service. As you klo.I, our ccrnpany serves ARJroximately 250,000 

..;.;st:lX:!'S 1:1 the metrClp:llitan Dallas, Texas , area arrl tcqether with Texas 

Elt'2Ctrio:- Sc...rvJ.C(! COnpany ani Texas Pa.er & Light Ccltpmy provide electric 

service to :rore than one million custatErS spread over aRJroximate1y one-third 

c� t.� St.J.tc of Texas. 

:·bst 0': :'P&L' s  WlCertainties with R:S revolve arauxi a sibJation which was 

. >:'=!.11.li:'.:.l.: h'f ?resident carter on July 15 this way: 

"Coc:d evening. 'Ihls is a special night for me. Exact! y three years 

.1.go on July 15, 1976, I accepted the rx:minatia'l of 'If'rI party to run for 

president of the thl.ited States. I pranise::! you a president wh:> is not 
iso!.J.ted fran the people, ....tx:> feels :yo.rr pain ani who shares ya.lI' dreans, 
Oll"rl '>\no draws his strergth ani his wisdan fran yol. 

"D.Jring the past three years, I ' ve BlX'ken to yc.u on many occasicns 

ill:.out n.l.tional oonoerna: the energy crisis, reorganiz.i..n; the goverr:ment, 

t.t:c nation ' s  ecxmany, ani issues of Wlr ani especially peace. 
"Dut over those years, the subjects of the speeches, the talks ard 

the press conferences have beo:me increasingly narrow, focused rore ard roore 
on what the isolatLxl world of lrbshi.ngton thinks is .iJnt:ortant. Gradually 

you ' ve heard trore ani lTOre al:oJt what the qaverrment t.hi.nks , of what 

the gO'llcrnnent sh:Juld be doing, ani less ani less al:oJt our natial ' s  

hope s ,  cur dr ezuns  o f  the future . ·  
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\';c view tl"£! President' s  pledge to the 1tmerican p.1blic favorably ard think it 

reinforces the IDsition 'tr.e have been suggesting to D.D.E. since early this 

yr.a.r . . .  r,.,e rave experience, 'tr.e have programs, 'tr.e have enthlsiasn, ard 'tr.e 

arc willing, ready ard able to rrove fonard with the FCS Program if it provides 

:cr fl!.,!Xwi1.ity and adaptation to the peculiar needs of irrlividual utilities 

.3n..! �l.r C'\.l.starers. 

'!h! obJcctive of the le;islation \laS to oonserve erergy in residential structures, 

.l.'Xi CO:'J(}ccss l.11cludoo certain measures am. activities which they considered 

':"'7IpJr t.l."1I.:. 0..l.r difficulty in urderstanding D.D.E. 's IDsition ,  as reflected in 
tr.� ;::rc;cscd rule, is urderstan:ii.n; the need. for such vohminous requirenents. 

C:cnc:ress \ .. antcd a program presente:3. to all custaners which w::ruld aid them 
i.;l :-:uki.-;g i'1tclligent energy decisions,. not, in our juigrrent, a program which 

is so �cific that it r�es virtually all latitute in discussions between 
the '3r.crgy supplier am the custaner who is paying for the assistance. 

�..e t.hink D,D.E. '.o.O.lld agree t.ha.t utilities !\:lve a great deal of control aver 

IX'te.n.tiill re�se rates throl.X}h the audit chargin] IDlicy they ElTlploy, through 

the separation or ron-separation of ronservation rreasure arrl rene'Milile resource 

rrcasurc audits, sophistication or lack theroof in the a.nTW:.:lUI'lC6t materials ,  

an], irrlP.€!Cl in the de;ree o f  effort a custaner must experd to request a n  au:lit -

for instance, simply returning a preprinted OOtlIDn will elicit far rrore re�ses 

than a statement such as, "Simply drop us a line requesting an au:::Ht . "  

Wha t  I 1m suggesting i s  tha t.  ther e  are innumerable ways to scuttle this or any 

program, rut utilities don't want t.ha.t • • •  if they did they wouldn' t  have 

spent the time they have in suggest.irq workable alternatives to the prOFOsed 

rules .  

1 .  

2 

DOE agrees that flexibi lity is desirab le consistent 
with appropriate environmental safeguards . 

These fo l lowing issues have been addressed in the 
Regulatory Analysis� Part 3� Chapter I. 
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t-.;c h.J.vc suggested many cha.n3"es which are mi.nm- in nature wt which allow 

flc.xibility in deali..n::J with sibJatiCllS we know will occur. In otl"er cases 

� have suggeste:1 that the prop:>sed rules do rot appear to have followed 

CO:lVCfltio.'1al engineering logic; am in others, nay �k an W"rlue hardship 

G�l ccrt.J.in cust.cmers. 

i'e::" '�"<..--.qJl..:!. 1.n ,J.Il. area. where 9S percent of the tones are air corrlitioned, 

i t ' s  ..l rl. issern .. ce to custcmers rot to be able to recx::mnerrl. that when their 

c<isti .. �g cg.u;r.cnt fails they sh::.l.lld get the Trost efficient replacanent equip-

::-.:.:nt ,Jvail..:Wle. 

�';I �" J.O. ::: . 's own analysis indicates tl..a.t "very few reqions deronstl.ate suffi­

Cl.0.,t eccncr:uc lxmefits to justify the 
.
investment in a win:l systan, " '...e find 

it :-�Lrd to l:x.! enthusiastic alxlut win:l systan inclusion .hl the program in light 

of t.�(� f,Jct t.h.:1t we 're specifically prohibited fran sug-gesti.rg that a custcmer 

?lug t.1-)� holes in his broken windO'tlo'S and walls prior to insula.ti.rg his attic. 

';,'hen Cc�["es5 r.35 det.enn.i.ned that a fuel imbalance exists, it' s  hard to 
un:!crstard a prohibition of fuel switching ....nich will ease the problem, partie-

ul..lIly ....nen D.O.E. has admitted there is ro le:Jislative history to such a 

2rohibition and the President has erdorsro the ooocept - inclu:ling a Sllbsidy 

to L'lCrcase its acceptance. 

hie realize thl,t many of these proolaTI areas may be resolve::i satisfactorily 

....nen the f.iJ1al rule is issued, blt I rope you appreciate a.rr concerns. TIle 

whole cx::mrent process has l:een one approaching adversary prop:>rtions frcrn the 

begiru1ing arrl it wasn I t necessary, as we are r'O#I beqinning to realize. That's 

water under the bridge . . .  maybe we 've aU learned frcrn the process .  I e  

certainly n:.pe so. 

2.  

3 .  

4 .  

High efficiency replacement air conditioners and furnaces 
are conservation measures under the Final Rule .  

Replacement air conditioners are addressed 
in Section 3 . 2 . 2 . 1 . ? 

Regarding the issues of flexibility and adaptability, con­
sistent with environmental safegyards, see response No . 1 
to Laclede Gas Company, page C-32.  
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�oflt.." respect to the Draft Regulatory Analysis, nest of our carments are 

covered L., our written test.im::l'ly subnitted on J'uly 6, 1979. I WOJJ.d, 00wI!Yer, 

li.�c to !X='int out that in oor opinion the Analysis is saoewhat confusing and 
docs rDt adequately address the .impact of the prop:>aed l;Ules. Specifically, 

WI! !ool the Requl.atory Analysis shoJ,l.d te revised to incluie : 

1. ,\11 ,"""sures required by Public Law 95-619. 
, ... .11 rules as p.lblished in the March 19, 1979 , Federal Register at 10 CFR 456. 

3. :\ canprenensive sttxiy of all progr8!1'18 now in use by utility oc::npanies to 

r.ctCIT.'lL"1e the! actual level of current energy oonaervatioo activities. 

- L  P..:.:pcrr.J..'Tl dcvelopnent costs inclu:linq the estimate::l cost o f  analyzing the 

v::c;x>so:l Rules, the DRA., the EIS, and the Urban an:i Cama.m.ity Inpact Analysis. 

5. The ?sti...,."te;1 oost of �liance with all rules arrl specifieatior\!� rot 

C'.l!"!'c.'ltly required by D.D.E. or other regulatory agercies. 

6 .  ,\ sl.':'If)lc, oottan-li.ne cost-benefit analysis similar to tha t  s l'om  in oor 

' ... -rittcn cament so consumers may readily evaluate the total inpact of the 

pro:;::.:un in uncierstardable terms. 

I \C.Jld lil;a to canplirNmt D.D.E. on the carpleteness an:i conciseness of the 

Enviro�tal �t Statanent prepared for the Residential Conservation Service. 
It I S an e:<cellent docI.ment, arrl we feel it sha.lld be used as a m::del far future 

analysis efforts. 

OUr ccmnents on the Urban and Camunity Inplct Analysis (OCIA) will be limited 

to generic statarents al:out areas we have difficulty urderstarding .  

1. Since the principal thrust of the R:S program revolves arourd the installa-

tion ard financi.ng of energy conservation neasures in residential structures, 

it seems that the U:::JA devotes a disportionate arnc:unt of enerqy in the 
renewable reaou:cce area. 

5 .  

6. 

These issues have been addressed in the Regulatory 
Analysis, · Part 3, Chapter I. 

Thede fol lowing issues have been addressed in the 
Regulatory Analysis, Part 3, Chapter H. 
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This is particularly evident in the "Projecte:l Changes in Dlpl.o)ment" 

s..."Ct1c:1 at the back of the rep:rt. All emplO)'l!lel\t changes l isted refer 

to t..lr solar canponent of ICS an::::! neglect the nest inpartant partial 
cf the- program. 

2. �.;ol! questioo the wi9dan of using this BLS I/O J!!Xl�_fcr forecasting employ­

:-C!1t ct.YlgCS ...tlen its use prcduces such distorted results as a decrease 
co 5J :0 94 jcbs in IaU.ery and knit gocds _lOj<lll!nt and an increase of 

92 to 106 jobs in ship arxl boat bJ.ilding and repair. Likewise, this nolel 

:crClC.1sts an increase of 22 to 26 local and intercity bJ.s driver� as a 

result of the R:S solar initiative. SUrely there is roan for i.nprovanent 

.l.., :;Jch ,1 forecast.i.n; raxlel. 

) .  �\e ... 'OUlJ <l l so  questiCIl the absence o f  any da ta  concetning the inflatialary 

i�t the: R:S pro;JrC!la will un::loubte:lly have a-, our urban and o::rmJ.JI1i.ty 

{�·'lViro:r.cnt. 

4. �""e rove extrme difficulty urderstarding the positioo sl'o"in on page VI-49 

of t:.t'c OCL\ -.hen it states: 

"Projecting frem experierw::es in energy oonservati� programs, 

an:) fran field stwies of IJ['esent solar camercialization efforts, 

and depending en the CX)st of the aooits, it appears that �e will 

m a respc.nse rate of 00 higher than 10 percent per year per 100 , 000 
residential utility custaners, within the tanure of this initiative. 

In oth:!r ...:xds, �e WClJld be 10,000 Aldits per 100,000 residential 

custaners. 

-At one-half day per aooit, again an � bound., there ....oJld 

be 5 , 000 perSCl"l-days of 'IoIOI"k or 25 jobs created per 100,000 residential 

custancrs. An ad:htional 10 nanaganent positions will be needEd, ...,ich 

result in a projection of 3S jobs PlI' 100,000 residential custaners. 
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"It 100 clear fnJo _ projectiaw that the � of the _it 

",-o;r .... an the CMI<&ll natiaal �t picture 100 J.nsi9nifialnt. 

:0 effects will b8 felt in tha diIIIIIIvan� ... , little � 100 
.. anticipated -. _ tha prof-.1cnal �." 

,0= :li'l.L t.'WI onalysis � that •• _ as 67 jciIB an! 25 � 
_i�jons .... y be .-s. If .. Jtiltiply this � by all a:>IIWed 

:Jtilitics. the raIIIbK 1a aat:I'cnca1cal, nDt -inai.gn1t1cant,· me! the C08t 
to C"-'Stcnon is totally b8)o<nI �. 

5. '\'!"=c i. a """"late _ of II.U>l..IoJnphy listings of ref."""" _terials 
�l i., t."" _atJ.an of SecticnII A ex! B. >lhila $ectiat C. �e 
:1..>,.,..l:CC Ccxrponent of tha � lIS � _.I:birty (30) 
rc:C'".:'cnca. 

!I::",,,!ly • .., would lilta to -.t an __ ..- � lo1h.Ich .u..-=t the enUre 

Ic; prcc;r.r.>. 

First is the distinct. p:>aihillty of odIUtJ.anal � being _ 
.-.iter the final rule 100 p:obliahed as • reoUl.t of Executive cr Oonqressianal 

initiatives >IUch are new being d�. It >lCUld __ that addiUanal 

r<'<;llir<r.cnts can be fitted in easier if tha cri9inal rules are flexible an! 

all"" utilities noaxioun J.ee,e.y in dec.i.d.lng IrN to �iJIh the requir ....... t. 

In other wards, after due deliberation ard crnsultaticn, tell us Wlat is 

t.o be dane an! not how to do it. 

Second. I 'd like to point out the re!lUl.ts of a recent survey conducted by 

tl1e Library of C<rIgrcss' C<rIgr ..... ianal Research service. 

See responae No. 4 above. 
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"F'roeral requlaticns are unfair, costly, and confusirq, according 

�.o a massive � ,�tiarwide canvass carried oot by an Wependent WIuII'lin;Jton­

",sed �anization in """"""ation with tre LiJrary of COngress' COngres­
sienal Research Service�'-� 

"The Farun al Requlation survey was distri.t:uted to 25 million 

;,x.�le by manbers of Conqreas, trade associatialS, farm and trade 

jC:.:r:"...lls, and the media. fItlre than 2.2  m.i.lliat petJple responded. 

"Findlnga included: 

• 82 percent bell.<!ved federal regulatiMs were not fair to tre 
p_"'C?lc affected. 

• ;.me than 94 percent agreed that products ·cost lIIOre· because 
c: r�lation. 

· 95 percent felt federal regulations were "'c:c.nplicated and 

co:"fusinq. " 
· 82 percent said they ·.....,e not· confident that new regulatiMs 

OJ:!t'c basad on facts. II 

Firully, as an indication of our concern, support ,  and continuing desire 

for the dcvclc.prent of WlI'kable, realistic, and rreanirqful energy c:onserva-

tion Wtiatives in this country, I WJUld like to subnit thP. folla.d..n;J 

Resolution of a:rnni.tttnent which was erdorsed on Sunday , August 12, 1979, 
17; IZ utilities in a rreetinq teld in Ft. Worth, Texas. 

RESOLIJI"Ia-t OF aMo\I'I"Jl>1ENl' 
h'lERD\S ,  tha United States faces an energy imJalance arising fran increasing: 
<.la�nd for energy, particularly for oil and natural gas; and 
WlIEREl\S, the United Stab!s has insufficient danestic supplies of oil and natural 
gas to satisfy that danand.: a.rd 
\tiERFAS, effective Jroasure5 mJst I:e taken to reduce the! rate of growth of danard 
for oil and natural ga5 in cr :7!!" tot') reduce the dcr:cndence of the United States 
00 the! -..orld oil mJ.I'ket and its increasing vulnerability to interruptions of 
foceign oil supplies; and 
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hHE..rW..\S ,  tr.c L'1stallaticn an::! maint.erw"lce of selected energy conservation 
:7C.1Sl:.I'CS 1."1 rcsidantial structures is a proven metbxl for rErlocing the donan::! 
'[cr .111 !'C� of energy; an::! 
',.H2!lE.\5, i.:wcstor-<Jloo;'fleCi utilities have extensive experience in energy c:onserva­
tlCl"l. r-::ogr.1.''':\S; .J.n.1 
:·.H!:?.!�",·..s, i..."T .. �stor-o..med utilities are desirous of �lsnenting further residential 
'.-�crC"': ron:-,cr:.J.tion programs; and 
:',-::!:C',s, .:')t..J.ilo:1, specific and pervasive rules appliErl to residential energy 
·:;:;;'.:i(�["\.·�I:':'C;'j ,,::tivities may be comter-pcoouctivei and 
:·.iC�·:"\S , :":102 �q::..JItrrent of Energy is charged with the developnent of regulations 
�..;) :.J.::: i l it..J.t.J t.'le .implmentation of Public Law 95-619 , The National Energy 
Cc:":�r:.lt';''::::l �)ollcy Act; and 
:.� :;:?'::'.$ , �".·:(>5tor-o..."ed utilities have devoted considerable ti.-re and rescurces 
�.) ��S :'.:it ';..":c �,..),ll"tlrent of Dlergy in the developnent of its regulations; 

':�:':;:":':;(" .:.c, :�� .. :,  t.�e urrlersigned investor-owned utility carpanies, while 
:-- ... ":r:::, : , ' j :- ',: ::':'..It the pro?=,sed rule::; for the implementation of a Residential 
" ; , �;c':- ' lt..!;:1 30rvice ccmtain numerous unresolved issues, resolve that: 

:";:;-:'( ',�ill continue to enthusiastieally .i.n1'lerent energy con­
s,�r,"lti::1 programs which are consistent with the welfare of the 
''':�l litks ' cust.aners an::! investo.rs; and 
'.i::!::y · .... 111 COOi=l&ate with the Depu'tment of Energy an::! other 
;7:(,!T�"""'nt.J.I agencies to the rrax.imJm extent practicable in devel­
-':::->l.::g �:::-o;rams and implementation rretbxls which maximize cust:c::rrEr 
r),,\!t;'C1r..Jtlon at minimum cost; and 
'r: � ... ·i 11 seek nutual urrlerstarding of unique problEmS an::! 
sl.�·..:..J.tions -....1lich effectively limit or prevent implementation 
c: :jX'lo."! programs ; an::! 
';":!i:Y v,ill suggest ccrtstructive alternatives W'hich will serve the 
ch]0Ct i'.'es o� the Corqress. tre needs of conS\.m'lerS, and the 
e;:,"P..!ct.ltlons of investors .  

\':,� ,1.:'(' 51.:1CCl.'C' in trying to make energy conservation w:>rk. let t s  \o,Ork together 

t� s!-p,.,/ \·;!l..1L ca.., t:e <.1o:1e tlu'ou;Jh cc.x:lpeI'ation. 

Ttu:-.k J'ou for the opportunity to participate in to:lay ' s  IT'If"CtlJ'lg'. I 'el be glad 

to :':'1 c)d ,"\J1SWC[" any questIons you may ha\'C , 
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U N I T E D  STATES O F  A M E R I C A  4 38 
D E PARTMENT O F  E N E RGY 

COMHEl'ITS O F  L A C L E D E  GAS COMPANY 
I N  RES P ON S E  TO T H E  N O T I C E  O F  
A V A I L A B I L I TY O F  DRAFT E U V I RON ... 
�EST � L  I H P ACT S T A T E M E N T  F R O M  
Til E D E P A RTM�NT O F  L N J.:: RG't I N  
REGARD TO T H E  R E S I D � II T I A L  
E tl E R G Y  CON S F.: RVAT I O N  P RO G RAM 

Do c k e t  No. C AS - RH- 7 9 - 1 0 1 
( O E I S )  

CO:·1 H E N TS O F  LACLEDE G A S  COaPANY 

T h e  fol l o w i n g  co��e n t s and s u g g e s t i o n s  are s u b m i t t e d  b y  
Lac l e d e  G a s  COMp a n y  ( L a c l e d e )  p u r s u a n t  to the D � p � r tm e n t  o f  
E n e r q y ' g  ( DO E ' s )  J u l y  1 6 ,  1 9 7 9  N o t i c e  o f  H e a r i n g ,  Av a i l a b i l i t y  
o f  D r d f t  E n v i ronm e n t a l I M p a c t  S t a t e me n t  ( O E I S )  a n d  Reope n i n g  o f  
t h e  C O l n m e n t  Pe r i o d  o n  t h e  P r opos e d  R u l e  f o r  t h e  R� 5 i d e n t i a l  C o n ­
s e r v a t i o n  Se r v i c e  ( ReS ) P ro g r a � .  

L � c l e d e  i s  a c o r po r a t i � n  o r q n n i z e d  a n d  e x i s t i n g  u n d e r  t h e  
l aw s  o f  t h e  S t � t e  o C  M i s s o u r i  w i t h i t s  p r i n c i p a l  o f fi c e s  a t  
7 2 0  O l i v e  S t r e e t ,  S t .  Lou i s ,  M i s s o u r i  6 ] 1 0 1 . I t  d i s t r i b u t e s  g a s  
t o  o v e r  o n e - h a l f  m i l l i o n  c u s t o n e r 5  i n  t h e  C i t y  o f  S t .  Lou i s ,  
S t .  Lo u i s  Co u n ty a n d  m u c h  o f  Zou t h e a s t e r n  M i s s o u r i .  L ac l e d e ' s  
a n n u a l  s e n d o u t  o f  n a t u r a l  g a s  e x c � e d s  1 0 0  b i l l i o n c u b i c  f e e t .  

T h e  n a m e s , t i t l e s  a n d  ma i l i n g  Add r e s s Q �  o f  p e r s o n s  t o  w h o �  
c o r r c � pon d e n c e o r  c o m m u n i c a t i o n s  con c e r n i n g  t h e s e  comme n t s  a n d  
r c c o m � e n d A t i o n s  s h o u l d  be a d d r e s s e d  a r e  a s  fol l o w s :  

H r .  L e e  tot . L i b e r m a n  
P r e s i d e n t  a n d  C h a i r � a n  
L a c l e d e  G a s  Conpany 
1 2 0  O l i v e  S t re e t  
S t .  Lo u i s ,  l'i i s s o u r i  Il J I O l  

H o w .l r J  :e l l i o t t ,  J r . , E s q u i r e  
\f l ee [J r e c; i d e n t - Adm l n i s t r a t i o n  
L A C l � d �  G � �  C o mp a n y  
7 2 0  O l i v e  S t r e e t  
S t .  Lo u i ::o ,  M i s s o u r i  6 ) 1 0 1 
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I I  

The D r a f t  E n v i ronme n t a l  I m p a c t  S t a t e m e n t  ( O E I S )  a d d r e s s e s  t h e  
ReS P r o 9 r A �  a s promu l g A t e d  lo r comme n t  o n  M a r c h  1 9 ,  1 9 79 ( 4 4  F R  
1 6 5 4 6 ) . T h e  p r o g r a m  s p e c i f i c a l l y  p r o h i b i t e d  f u e l  s w i t c h i n g  a s  a 
m a t t e r  of po l i c y  and d i d  n o t  a d d r e s s  t he qu e s t i o n  of t h e  i n c l u s i o n  
o f  con �. r v a t i o n  m e a s u r e s  o t h e r  t h a n  t h o s e  s pe c i f i c a l l y  s e t  for t h  
i n  S e c t i o n  2 1 0 ( 1 1 )  o f  t h e  N a t i o n a l  E n e r g y  Con s e r v a t i o n  Po l i cy Act 
!lIECPA) • 

Lac l ede was a l armed when it l e a rned at a m e e t i n g  on J u n e  5 ,  
1 9 7 9  b e t w e e n  the Ame r i c a n  G a s  AS 8 o c i a t ion C o n s e r v a t io n  T a s k  Force 
a n d  Hr. J � m e 8  d. T a n c k ,  O i r e c t o r  of t h e  ReS Program, and o t h � r COE 
o f t i c i a l .  a c comp�n y i n 9  h i m ,  that t h e  DOE w a s  s e r i o u s l y  c on s i d e r i n g  
c h a n g i n g  i t s  n o � f u . l  s w i t c h i n q  p o l i c y  from t h a t  s e t  f o r t h  i n  t h e  
Proposed Ru l e s  o f  M arch 1 9 ,  1 9 7 9 ,  a n d  t h a t  i t  i n t e n d e d  t o  i n c l u d e  
add i t i o n a l  e n e r g y  con s e r va t i on m o  •• u r e a  o t h e r  t h a n  t h o a e  s e t  f o r t h  
i n  t h e  N E C P A  i n  t h e  RCS P r o g r a m .  

I f  t h e  D O E  i n t e n d s  t o  p u r s u e  t h i s  C O '.l r s e  o f  ac t i o n , t h e  Dra f t  
E n v i ronme n t a l  I m p a c t  S t a t e me n t  i s  s t a t u t o r i l y  d e f i c i e n t  in t h a t  i t  
d o e s  n o t  a d� r e s s  t h e  e n v i ro n m e n t a l  i m p a c t  o f  t h e  p r o p o s e d  c h a n g e s  
i n  t h e  RCS Program o u t l i n e d  abo v e ,  s p e c i f i c a l l y  s wi t c h i n g  t o  e l e c ­
t r i c  h . a t  pumps a �  a s ub s t i t u t e  for gas a n d  e l e c t r i c  f u r n ac e s , 
Wh i c h  �� L a c l e d e  h � 9  a l s o  h e r e t o fo r e  p o i n t e d  o u t  d o e s  not c o � s e r v e  
e n e r y y .  (Soe ll a t i o n a l  E n v i ron��n t a l  P o l i c y  A c t  o f  1 9 6 9  [ N E PA ] ,  
4 2  U . S . C .  4 3 2 1 , e t  AI . )  

Moreo v e r ,  t h e  e n v i r onmen t a l  i.p�ct o f  the p r opo s e d  c h an g e s  i n  
t h e  Res P r o g r a m  v o u l d  h a v e  a S i g n i f i c a n t  o n v i ronmen t a l  i m p a c t  i n  
L n c l od e ' s  s e r v i c e  a r e a  and subs t an t i a l l y  e x a c e r b a t e  a s i t u a t i o n 
whe r e i n  s t a t e  e n v i ronme n t a l  s t a n d a r d s have y e t  t o  bo e n fo r c ed a t t � r  
s a van Y 6 a rs o f  l i t i ga t i o n . ( l ) T h i s  i .  b e c a u s e  c o a l  wou l d  b e  u s e d  
t o  g e n e r a t e  t h e  power r e q u i red t o r  t h e  h e at pump s r e s u l t i n g  i n  ad d i ­
t i o n s  t o  t h e  s t a c k  e m i s s i o n s  of t h e  powe r p l a n t B  i n  the S t . Lou i s  
a r e a .  

CONCLU S I ON 
A pol i cy pro.o t i n q  f u e l  s w i t c h i n g  and t h e  i n c l u s i on of the 

h e a t  pump a e  a con s e r v a t i on m e a s u r e  u n d e r  t h e  Propo s e d  RCS P r o q r a m  
r e q u i r e s  t h a t  t h e  e n v i r o n m e n t a l  i � p a c t  o f  s u c h  m e a s u r e s  b e  t h o r ­
o u q h l y  a x a � i n e d  and the D E I S  d o e s  n o t  ad d r e s s  e i t h � r  the po l i c y  O r  
t h e  ae a s u r e .  

Respe c t f u l l y  submi t t e d , 

( 1 )  Se e  Un ion E le c t r i c  Co.  v a .  En v i ronmo n t a l  P r o t e c t i o n  � g . n c y ,  � t  a i ,  
4 2 7 ,  U .  S .  2 4 5  ( 1 9 7 6 ) , U n i o n  E l e c t r i c  Comp a n y  v .  F. n v i ron� e r. t 4 1  
P r o t e c t ion A,ency, 4 � O  F .  SU!'p. 805 ( 1 9 7 8 )  and 593 F .  2 d 2 9' ( 1 9 7 9 )  

1 .  The DEIS addressed the inclusion of measures pursuant to 
State action . The FEIS addresses that option in more 
detai l, focusing upon a llowing flexibi lity consis tent 
with appropriate environmental safeguards . 
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LAWRENCE G.  SPIELVOGEL, �NC . 

LAWR E N C E  G .  S P I E LV O G E L ,  I N C . C O N SULT I N G  E N G I N E E R S  

. ... .. c: a T a  • ., N e O T a ,  � . "' " . " L "" "' N I '"  . ' � - • •  "' - ' 6 a a  

July 30, 1979 IN 08 AUG 1 1979 
Ma .  Margaret Sibley 
Office o f  Conservation & Solar Applications 
Mail Stop 2221C 
Department of Energy 
20 ttas sachusetts Avenue , N .W .  
Washington, D . C .  20545 

Ie: Docket No. CAS - ��- 79- 101 

Dear Ms. S ibley: 

Following please find my comments on the Draft Environmental Impact 
Statem�nt for the Residential ConseT.vation Service Program . 

t am very much concerned that the Environmental Impact S tatement 
identifies a number of environmental and s afety prob l ems yet pr'-.nrides 
DO answers for them. A frequent comment is that research 1s bei�e done . 

I fail to see how you can presume the outcome of this research . 

Thp.refore it must be concluded that the Residential Conservation �er­
vice Program wil l  at least in some instances h ave a substantial 
environmental and safety impact on the American Pub lic . 

How therefore can you proceed to a final rule on the Residential Con­
aervation Service Program where these environmental and safety pro­

blems exist? 
While you indicate that DOE intends to withdraw any measure for which 
.afety and environmental s t andards have not yet been completed at the 
time the program announcements are sent . it is not indicatEd that 
these pronouncements will b e  pub l ic l y  availab l e . It is therefore 
recommended that the results o f  the research on ever v one o f  these 
problems be announced in the Federal Registe r .  

. 

Regarding the determina tion that reduction of air exchange rates with­
in houses may not cause problems . there have been legal cases in which 
homeowners have been awarded damages when builders have failed to pro­
vide adequate air exchange rates . Therefore the conclus ion of DOE on 
this matter is chal lenged . If builders can be found liable for minim­
izing a ir exchange rates then I should certainly think that DOE could 
be found liab l e ,  or at least the contractors who participate in this 
program could be found l iabl e .  

Very truly yours , 

SPIELVOGEL, INC. 

ogel , P . E .  

1 .  

2 .  

3 .  

DOE has conducted substantial research on environmental issues 
to he lp assure that appropriate environmental considerations 
are made in the decision-making process. Where DOE has deter­
mined standards are necessary for the general safety and 
effectiveness of any measure3 DOE has deve loped such standards 
or wi l l  not include a measure in the Program unti l they are 
deve loped. 

If DOE determines to withdraw any proposed measures from the 
National Program3 pub lic announcements wi l l  be made . The 
Program intends to effect widespread pub lic dissemir4tion 
about its activities to facilitate pub lic participation . 

The EIS does not conclude that "reduction of air exchange rates 
within houses may not cause problems . "  In fact3 it reaches 
the opposite conclusion . This subject is addressed in Section 
3 . 2 . 2 . 1 . 1 1 .  
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& M O U  ... ... .. . ... .. U • L ... �� ... .  _._ . . ..  

, .  u.' u." ... , .  . , . ... I I ..  . '&It ,Nt Cln . ..... '"" • ,.,., ,.11 Ut un 

... . ..  r.aret Sibley 
Offiu of ConservatioD 

lad Solar Application. 
11011 Stop 2221C,  DO£ 
20 ..... cb .. aet U Avenue 
V.,biD,toD, DC 20!)4!) 

Ie: Docbt _0, CAll-lUI-79-IOI 

AulUn )0, 1979 

",iMDUal Co.a.rvation Service Proar .. SupporUa. Doc.-eata 

Dell' ",. Sibley; 

lAcloled herewith Ire tea ( 10) copt •• of tfowauin fud Supply 
Co.pl.Y· .  co.-eau OD tbe Duft lDviro_nul J.,act 'tat.-at . Dult 
....... tory ADalYlit .  IDd Draft Urban ,Dd C-..aity I.,.ct ........ ot 
pubUlbed wader the above refeuDced docket.  Thea. co.-enU .r. 
inteaded to allpple.ent lad lupport tbo •• a .... Ute' on Ju,oe 8th and 
tho .. pre .. 'oted at tbe pubUc: b •• riD, io Denver on Key 14th by Lynn H .  
Bl'in.hul'St. 

tIouotain ruel .ppnciltea the opportunity to ca..ent on th�ae 
doc_Dta ,  and hope a that the ca..enU wi 11 prove to b� u.�ful in 
develop in. �lf�ctiYe and practical rul�s to i8pleHnt tb� RCS proanlll . 

]f then should b� any qu�stion. concerninl tht' cO..e'nts of 
"ountain Fu� l ,  please d i rect tb •• to .. by t�l�pho.Q� or lett� r .  

440 

Sinc ... l y ,  . r 
cir-'Jic 7�4 

LHB/cs 

Lynn H. Brin,buret ,  Dir�ctor 
Cod�. and Standard. 
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MOUNTAIN FUEL SUPPLY COMPANY, (CONT 'D) 

UIIITW STATES OF Al!ERICA 
DEPAR1lIE1IT OF EllERey 

Draft EnviroOlleol.l laplct Sute.ent 
Draft Reaulatory AaIlYlis 
Draft Urban and C�nity IlIPul AU�"_Dt 

Docket �o_ 
CAS-Rn- 79- IOI 

Written C�nts of Kountain Fuel Supply Co.pillny 

"ountdn Fuel Supply COIIpany ' s  interest in the Res pl"ogra. bas 

beeD Itated io our June 8 Cil ioa on the Propoled Rule under tbis 

docket. Our purpose in the currenl f i linl is to c�nt on the Dutt 

Regulatory Aallysia (ORA) I Draft UrbAn and Ca.lWlity I�act Assess_nt 

(DUCIA) lad Draft EnviroOlleDul IlIPacl Sl.tewnt (DEIS) insofar as 

these docu.entl represent a lOBinl b.li. (or the pro.ulaation of the 

Proposed Rule illPle_ntiog the ReS Progra •. 

The IUlus and rationale of the three docu.enu under 

consideration are di fferrol . The DUC]A and DEIS are intendf'd to 

... us the illPact of the propoled relulation after its d�vr1op .. n l .  
vb�rus the ORA ,  accordiDI t o  DOE policy ( a t  44  F'R l041�2 ) .  i s  

intended t o  be develop�d concurreut I y  with the propoled relulations . 

It is appareDt to "ouatain Fu�l tbat th� ..,st i.,ort.nt reasons for 

concurrent develo�Dt of tbe ORA are th� DOE nquirewnta (.t 44 FR 
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104 1 ,  Secllon 9d  (J,  anti  ( '1 ) )  for I n c i uSlon thE-rein of ". desc npt i on 

of the .ajor altern,atJves, inc1udl.ng nonregulatory a l ternative s ,  for 

dea ling with the problem and achieving thE' policy objectives" and "an 

explanat i on ,.. C the feasons for choosing thE' preferred a l ternalivf' . "  

I t  1 5  . l so apparent to Hountain Fuel that the DRA considerf'd herein 

falls  to .eet both thrse criteria.  and we w i l l  provide evidence to 

support this cantrntion.  WE' wi l l  a l so cou.ent on the nUClA and DE ' S  
as they bear o n  thr teuibi l ity of the proposed regulat ion . 

As a prel i_inacy .atter, OO[ pol ley Slated at 44 FR 1041 duects 

that a ORA will  be- prepared by the lead office, .e.bers of  the working 

gr-oup within 00£ ,  and other- parties within ERA and DOE onl y .  The ORA 
her-ein cons ider-ed , bOW'ver- ,  was pr-epar-ed for- DOE under Union Carbide 

Corpor-ation Subcontuct No. 86X-423.537C by Hitt.an Associ ates , Inc"  

of Col.-ia, Karyhnd. This is an appar-ent violation of  DOE pol i c y ,  

and laay be tbor rause of the dispar-ity between dter-natives posed (or 

ilnor-ed) in the ORA by the subcoot nctor and the proposed regulat lon 

as pro.ulgated by 00£ .  We "ill nov addr-ess spec i f i c  topics of  concern 

within the ORA as wll as tbe ooCIA and DE I S .  

State Part icip_tion. io RCS 

Tbr ORA fa i h to address the altern.live scena rio ¥berein a state 

decli�s to particip.ltr in tbe RCS proln_, and OOE is for-ced to fund 

UMI "Ute a prolr_ fo[" tbat sLate. The ORA. does note that in the 

1 .  These comments address the Draft ReguZatory AnaZysis . 
These issues have been addressed in the Regu Zatory 
Ana Zysis, Part J, Chapter I and H.  
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absenc::e of (edenl fu.adinl, sUtu vi l l  be requi red to provide funding 

for the RCS Proan. at the expense of oth.r lute proan.s or as a 

ruult of .ore revenue ; the ORA notes furtber tbat the COlt i.,act on 

s .. l l  popuht ion Itates vi 11 be IIOre lubltantial than on those wi th 

!araer populat ions (ORA, paae [5"16 and DUCIA, pa,e VI- l 3 ) . The DUCIA 

eltiutel tbat the RCS proan. repruenu 0 . 009 percent of • lute ' .  

expenditure (DUCIA, pale V I  ... 1 2 ) ,  baaed on national averale l .  In Utah, 

however ,  0 . 009 percent of the annual lute budlet is approxiutely 

$90,000 and tbe Utah Eneray Office estiaatel a .iot .... ReS proln. 

COil of $1 .HUoo over the five yean ,  or $200,000 arunaally (lee th� 

t�.ti.,ay of tb� lJuh EnerlY Offic::e livea at Denver on "ay 14 under 

tbis docket? It il Dot lurpriaiDI tbat the State of Utah Itated in 

itl Denver t.lt i.80ny tha t :  

Th e  Deparwent of EaerlY Ibould belin plaMinl n ow  t o  

develop a n  i.,l�ntation p h n  f o r  the S U t e  of Utah becaule we 

are .eriously conliderinl Dot partic::ipatinl in the acs proln • .  

It is our current ... e .... l'lt that our partic ipation would not 

result in a 'ilni fic::ant i.,rov .. nt over a DOE developed and 

i.,l�nted phn. Becaule of thi l ,  we c::annot jUltify a $ 1 , 000,000 

budlet request to run DOE' I  prelcriptive proln.. Two chanlea 

would b. required to IIOdify our pOl ition. 

The f i rat lIOuld be cbaalel in tbe.e rel"htioftl to live 

St.atel c::onliderably .,n f le.abi l ity in develop,nl and 

See l*esponse No. 1 above. 
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administerial State phns . The aecond wou ld be IUnts to cOI,>'�r 

1001 of tbe cost for phn develo�nt and program iaple.entation. 

Without theae tva iteliS the chances . r� excellent that the Ulan 
EnerlY Office wi l l  choole Dot to lubait an ReS p h n .  

HOUGtaio Fuel " . e r t s ,  tberefore I tha t t h e  DRA is iudeQUolIte in 

hi l ina to consider tbe .. jor a l ternat ive of DO£ !YDaled Res proEn.s 

in ... 11 .tates Deces litatinl funding ,li t  the federal leve l .  Mounta in  
Fuel takel obvious Dote o f  the fact th.t such federa l l y  aenerated 

funds for an Res prolra. could be .ore efficiently used in fund in8 a 

state phn. 

See response No . 1 above. 
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lacreernul Effect nf EnerlY Conlervation !tealuru 

P�lhapl the .oat Ihrinl .,.iuion i n  the ORA lelection of .. jor 

slternative Icenariol i s  that o f  an opti • .- cOlt .. bene f i t  or halt-COlt 

Icenn i o - The inc l ul i on o f  either dternativlt would havf' hnt • more 

pupa t i c  aspect to an otherwise utop i an docu.ent . Plainly at.ted. 

the ReS proan . ... ill hil utterly i f the avenae c i t izen doe. not lee 

an econMlie bene f i t  to be derived fro. the inatdhtion o f  enerlY 

conserv.tion meuu ru (ECH ' I ) ;  and v i r tud ly nowhe re in e i ther the 

�.ropoae d rulel o r  the three lupport in, doc.-ents uDder cQlMlent is the 

consu.er ahown to be bene f i ted eeono.ieal l y .  On the contrary. 

fol lowin. are e .... mples of selected a l ternatives which illPoae an 

economic diabene f i t  upon the cona.-e r _  

Alternativu f o r  the requ ired scope of the ECH .udit were 

considered : ( 1 )  only those wuurea that pay for theiDielvu in energy 

uvin,s within six yu n ,  (2) only thoae wuure& th.t pay for 

themse\vu i n  ener lY uv i nl' over their useful h ( f'  and (3) , 1 1  ECH ' s  

SUliuted i n  the l e g i s la t ion . The DRA notes o n  paRes 1 l � 16 .nd 1 l � 1 7  

that "prev lous experiencf's o (  ut i l i t i e s  w i t h  a u d i t  p rogr.ms i n d i ca te 

tha t , re ,ar d lf'l s  o( re spon se r a t e ,  h�owne rs a re re luc ta nt to 

purchase any conserva t i on mea sur e ",hleh has a payback pf'riod o (  

t h . n  I l l(  years The re(ore , the bene ( i t s  1 n  enrrgy savinls ( rom 

i n c r e' S l n g  the requlred content o f  thf' con' f' r v. t l on .. ealurel aud i t for 

u lher a l t e rnative a r e  l t ke ly to be . l n i Bl. l . "  I n  total durel.rd o f  

See response No . 1 above . 
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thia a t rona .t.t�n t ,  the proposed relulation unaccountably opted for 

the "aeful life p.ybacll: alternative, at an increllental coat of $405 
.i l l ioD over the aix year payback alterutive. DOE thus viohted i t s  

own policy b y  not livin, " a n  exphnaUoD of t h e  rea.ons for choosing 

the preferred a l terutive" in the DRA , a l  required a t  44 FR 1041 

(9d(5 » ,  a n d  _oreover, selected II _ore e.pensive option that was 

ItroD,ly d i sc-Dunaed in the DRA . One vonders if the DOE authors o f  

t h e- Ululations in h e t  Wefl!! C._i l i a r  w i t h  the D RA .  "'ountain Fuel 

reCOIIIIIenda that the proposed rule be chanled to reflect a six year 
See response No . 1 above. 

p.ybacll: . .  reco�nded by the DRA. 

The DItA does not address the coat effectiveness of aohr or wind 

l!!arrlY device audita , While certain relions of the country are l i k d y  

candidates f o r  such audits, the propond r u l e  dictates t h a t  s U  

reaions m U l t  include thell. Since these a u d i t s  c Olip r i s e  a m a j o r  audit 

�xpena e ,  they .ust be considered under •• j o r  a l tematives . AI stated 

ea r l i e r ,  the RCS proara .. Caila or succe�ds according to consWler 

response; expensive mandatory solar audit forced upon a resident of 

Seattle w i l l  discourage his participation . Hountain Fuel r�colIDends 

that the DRA deal with solar and wind audits on a cost�eHective ba s i s  

i n  i t s  a l ternative analys i s .  

Certainly the moat obvious a l ternatiY� not considered in the DRA 

is a co.parison of incremental COlt versus increllental benefits of lh� 

sUIlested [CJ'f' .  and a l teru.ative. in the nonre.ul a tory enviroftalent. 
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.owb�l'e 1ft tbe ORA a r e  aUllested [C!'t ' .  discussed fro. t h e  s t andpo i n t  

of bow .. c h  e�I'IY •• ViDls could b e  expe c ted and for wba t  

COl t .  It -.ay � po.s ib le . f o l '  ex •• p le, t h a t.  t h e  lIIoney sp�nt to a u d i t  

f o r  and ins tal l an ellpens ive a n d  sophis t icated [C!"l ' s  c ou l d ,  when 

_"['elated acro •• t.he count ry, fund research and development of coal 

••• i f ication that could produce the iDcreeent.al energy supply needed 

to affnt the racer-IY saved by install ing such ECH ' s .  Fro. the 

standpo int o f .a natura l &as utility such a s  Hountain Fue l ,  t h i !';  

liklibood il eyed &rea te r .  aince the DE I S  (page 3-144) concedes that 

"based on .. revie� of the sUIILested .easures in tbe proposed rul e ,  and 

tbe ecoooaics of tbe lueae_tiona, it appears tbat ( the reduction i n  

non-uor1o'able eoel'gy use) w i l l  b e  the greatest in elect r i c i ty . slu l ler 

in 011 coos�tion witb tbe least reduction beina that of natural gas 

usa.e" (e.pba s i s  supp l i ed ) .  Tbe DEIS (pale 3-26) at lust e st imated 

ttYt witb a n  ass\lalrd response and ins taUation rate over only three 

tot's (ce i l ing inaul .. tion. water heater insulation and stor"/Q windows ) ,  

that abou.t 62 . 4  percent o f  tbe enerlY saving estimated possible under 

tbe ent i rr RCS p rolu .• coul d be achieved. The cost required to exceed 

tbat percentage .ilht wr l l  fund eneq�y research that would pay back 

energy s .. vinls far i n  excess o f  that pos sibl e w i t h i n  the rema l O i ng 

bounds o f  tbe RCS p rogra • .  The ORA should address i t s e l f  to t h i s  

issue. 

The ORA does not cORs ider tbe nonrelu latory a l t e rnatives to the 

RCS pro'r .... Mona tbe ite.a Dot addres.ed direc t ly are persona l 

See response No . 1 above. 
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l ivinS bab i t s .  ptouat8in Fuel bal found tbi. helor to be I .. jar 

influence ia achievinl ene-ray conlervation. rt.ny con ..... ers have not 

vaited for federal leaiabUoD to te l l  thetl how to be conlervation 

conlcioua! in the "auntain Fuel aervice u'e. over 1 4 ,000 ho.ea hIve 

bad cell in, in.uhlion iastdled throulh • Kounldn Fue l prolra •.  
ConlideriDI t h e  f i n t  enerlY uvia •• f o r  . i n i  .. l cost derived fro. 

edl in, inaulation, it is l i kely tbat tbese 1 4 , 000 h�o"'ners •• y 

choose to not participate in tbe Res prolr... Koreover .  the ho.e. 

built to EPeA I Undard, since 1975 ne not e l i.ible for ReS 
inclusion, Dor Ire naidencea over four-plex size . The DRA has not 

considered vbat {..,Ict existiDI and oD"'.oinl conlervUion .euurea .. y 

b.ve on conl�r parUcipaUoa. ia the les prolr... At the nte of new 

b� conltruction and renova tion, it is quite pOls i b l e  tbat tbe ReS 

proln. could be a .onu.rnta l ,  expeosive "bite elephant cOltinl the 

Itatel, utU iUel and fedenl lover_nt lreat •• 1 of .oney to keep 

in place over the next five yean aad lonler. Tbe DRA hal not 

conlidered this Icenario of hrle Icale non"pa rticipation cauled by 

conlervation efforts outlide the ReS proln • .  

Develop!ent of Standardl 

A .. jor hult of the ORA is it. h i lure to conlider tbe eanner i n  
wbich I tandardl Ire developed ia tbe ReS proln.. A .  a relu l t ,  the 

Itandardl (or lack of tbee) in tbe propoled rule uy be very cOltly to 

tbe CODI�r and detri_atal to tbe ReS prolr... Standard. for luch 

See response No . 1 above . 
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,rtury coas.n,ttoa ..... re. II ceUiq ialulation (electrical ",he 

barri.l'I) .Dd veat dulpen uy Dot be 1o place at tbe laceptioa of the 

ICS ,roln_. tbu. b .... erial prolr •• • anounc ... nt .nd effective .udit • 

• Dd _layial 'alt.ll.tion. 

Electrical vire barriers .re of p.rticubr coaeern, II the 

n.u'�ft\ u.t tbey be ialulled 1a ceUiAl inlulation. • •  pplie.t ioal 

"ill preclude tIM "blow-in" tRcui,_ of '.ll.llation ¥bleb vUl 

I .... tly iacre" . labor cbarp. for '.It.ll.tioo quite .pan fr_ 

iacn.,ed .. larh .. ..,en ••• for tIM b.rden t�.he.. It is worth 

DOti •• lb.t coatucton t. tlDuDtAia ' .. 1' • •  "rvice '1'.' '1'. aot 

'.Uia, "it.lil aa, product tbat ceQ .erve II • vire barrier; it i, 

cle.r tbat DOl did Dot coalull "itb _auhcturerl or .. ode,. in the 

.... 1 ..... t of t.lllia It.Dd.rd, II v •• rec_n4.d by tlte Coal.renee 

eo-ittM ....... ( .. � 94) oa ... Act . 

DOl b •• cboa •• to reject AIlS] ata.d.rd. for veat '.-per 

i •• taU.tioD. Thil action app.rently ianorel the caution ' ... 0.e4 upon 

.. by CO .. r .... in th .. Coafereaee Report oft tbe Act (p ••• 94) vlaerein 

tbe Secretary h ."'aiahed to proce.d cautiously in estab l i shin, 

lpecificity in rules "ith respeel to st."dud . ,  .nd thU "hr autho r l l Y  

If.otM la.. Secretary .bou1d Dot b e  iater,r.te' • •  requ i r inl h i .  t o  

• •  tabU,b cOIIffebeoalve federal Itaa.'.rd. for any specific len. 
tlDllDta'. ruel ree_ad. tbat tbe DaA .... iae coauaa .. s develo�nt of 
.l .... rd. i.dud' .. ... uhetlll'.l'l , ...... u .  a.d appl'oprtau Ita.d.rd. 

See response No. 1 above . 
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or, .. niutionl. I .  w� l l  .. "'-rican Coli Auochtion (AGA ) ,  in th� 
prOCesl . 

POlt Inltdlation la'pectians 

We refer to our June 8 fil in, on the proposed rule for our 

ape- c i f i c  co.-ents on the feasibility and desirability o f  POlt 

jnltdlation inspections . We t.ke iuu.e with the DRA (pale 1 1 - 1 7 )  
usertion that el.ininating tbe require.ent f o r  POlt inltaUation 

inspections "_labt reduce" the de •• nd for lervicu under tbe ReS 
prograill . There i s  no found.tion for this aUea.tion. On the 

contnry, there i s  DO evidence that eli.inatiOD of this costly 

prOvision .llht not reduce the demand for services under the ReS 
pro,n.. I a  fo�uhtinl the proposed rule, DOE haa drawn an 

unsupported conclulion, wbere i n  het the inclusion or e l i_ination of 

POlt inlUllat ion inlpect ionl have not been Ihown to have any effect 

on CUstolier participation. 

Moreove r ,  i f  the inspection burden i s  placed upon the u t i l i t y .  the-

COlt and liability il!pl icalions noted in our June 8 f i l in, .ay erode 

the u t i l i ty public i •• le, a s  conceded by the DItA at page V- I O :  

Utilities whicb a r e  a l ready tbe target of Cooa..-er activity 

becaule of bi,h enerlY rIItes •• y find their public relationl 

2 .  These issues pertain to the Regulatory Analysis. 
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,rob1_ 'Iu'uer ••• rl •• ted if . rat.. 'acr ••• e .,t M r ..... ted to 

cover tbe coat. of ,.,leMntinl the le5 '1'0,1'_. 

Arrayi .. 1 FURCtiO" 

Tbe otIS asserts at pa,e 1"10 that "DOE belie., •• tut • 

lubs tantial percen t ,  if not I aajority, of the .. asurel installed will 

not be ' u ranled ' by " u t i l i t y ,  hO"'ever, ' . r raRlin,' •• y b� d�fined by 

• • tau . "  !'tountein Fuel bel ievel this to be further evidence that 

u"i.ua flexibility be liveD to the .ute in deveLopeent of its p l a n ,  

.nd l b a t  tbe u t i l ity b e  relieved to the •• xi.UII extent of the burden 

of IrnRliDI ' 

Indoor Air Qul l i ty 

The DEIS proposes at pale 6 .. 18 lh.t the auditor ule .. chec k l i s t  to 

useu a i r  pollution sourcu within the hOlle he audit. . The idea of 

lIIa k ing a u t i l i t y  auditor rupons ible for a dOlhu t i c  ellli u ion i nventory 

is far outside his authority under the Act and places him i n  an 

untenable pub l i c  relations role . Does he inform a hOllIe ' s  occupants 

that they are s.okers and hence run . risk of h i gh c a rbon monoxide 

levels? Does he infona the occupants that their dog ' s  .heddiaa w i l l  

raiae tbe aabient particulate hve! t o  • hazardous level? The Act 

says an auditor i a  to deal with enerlY conaervation. Hounuin Fuel 

rec�ad. be be requi red to do DO .ore . 

3 .  

4 .  

Options to increase the Program 's fZexibi Zity were addressed 
in the DEIS and are discussed further in the aZternatives 
section, Chapter 6 . 0, of the text • 

The imp Zications of current studies, as refZected in the FEIS, 
show that indoor air poZ Zutants can be a potentiaZ serious 
probZem. The anaZysis indicates that the potentiaZ probZems 
wouZd be aggravated without the benefits of the Program since 
increasing numbers of persons wouZd weatherize or tighten up 
their homes, often without awareness of the reZevant safety 
and heaZth considerations which wouZd be communicated in con­
nection with this Program. 
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S.:.alet ProviJ iou. 

The ORA cODcedel at P'I� V" 1 3  tblt addition.,l eonlressioRal action 
aay be required to resolve the Allbi.uity of ReS proan. leraination 
witb reapect to DOE , the atate lad covered uti l ities.  "ountain Fuel 
bel ievu that the Irow'inl n_bel' of b�1 conltructed under energy 
e f f icient codes such .IS undated by EPeA wU I render the ReS program 
an expensive, white e l ephant by 1984. l1ouoU in Fuel refers to DOE ' s  
policy o f  relulatory cefora (44 FR 1042 Section 13) whert"in DOE states 
i t  will republish witbin five yeara all rrauhtory programs , including Res, for review in .ueh are •• I .  terain.ltion. a.iguilies , actual 
iapaet s ,  and cbanges . !'fount.in Fuel bel ieves that after five years 

expenence with tbe ReS pro,u_, DOE will not find lupportive evidence 
to cont inue i t .  

Relative COlt of RCS Procra. to !1ountain Fuel 

!1ountain Fu�l agre�1 with AGA in recollDending that the ORA assess 

RCS program costs by co.paring average prograll costs with a u t i l i ty ' s  
net incOIIIe i n  order t o  deteIWine the real COlt burden o f  thf." program 

to the u t i l i t y .  ]0 Mountain Fue l ' ,  case, a conservatively estimated 

340,000 cUSloaters wi l l  bl' elilibl� for the ReS program without 
consideration o f  [PCA restri ctions . Using an estiDlated AGA audit cost 

of $86.25 per cust�r·audit, this Could represent an ReS program cost 

of $29, 325 ,000 if all eligible custoDten particpated over five years . 

5.  This issue Pe lates to the Regulatory Analysis . 
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I f  7 percent participated each year, the total ReS (:08t would be 

$10 , 26 3 , 7 5 0 .  H.ountain Fue l ' .  net 1978 utility income of 5 6 , 2 5 3 . 865 

eltunded over five years amounts to $ 3 1 . 2 69 , 32 5 .  Thu s ,  Houn tain Fue l ' s  

estimated total ReS program coat could b e  approximately ) )  percent o f  

the u t i l i t y  1ncome . Even i f  00[ ' .  estimate o f  $ 5 . 3  m11110n for a 

ut l U C Y  of Mountain Fu e l ' .  stze is used, the total ReS program cost 

could amount to approximately 17 p.rcent of the u t l U ty ' .  incomf! . It 

l a  clear that this 18 a very large burden for a corporation that 

depends upon stockholders. or aI\1st go to a pub l i c  utility cOllBft!sa ion 

and race public ire at fin.nctns a .. ndatory prograa throuah increased 

rates that 18 ostensibly for the public good. Mountain Fuel re(:onnend. 

that the DRA u.e the (:oat a(:(:ountinl pro(:edure outlined .bove. 

ae.pet:::t fully .ubai tt.d, 

I 



(") 
r 

.z:.. 
'D 

PEOPLES GAS LIGaT AND COKE COMPANY 

I THE PEOPLES GAS LIGHT ANO COKE COMPANY 122 SOuCh M,eh'Qan A ..... "nu. - ChIcago. lII,no •• 60603 . Telent10ne £3121 431-4000 

M s . Margaret Sibley 
O f f i ce o f  Conserva t i on 

Augus t 2 8 ,  1 9 7 9  

AUG 3 0 \971 
423 and Solar App l i ca t i ons 

Mai l Stop 2 2 2 1 C  
Department of Energy 
20 �1 assachusetts Avenue, N . W .  
Washington , D .  C .  2 0 5 4 5  

D e a r  Ms . Sibley : 

Re ; " Re s i den t i a l  Conservation 
Service Program" (Docket 
N o .  CAS-RM- 7 9 - 1 0 1 )  

These comme n t s  a r e  submitted b y  T h e  Peoples Gas Light and Coke Company (Peoples) relative to the D ra f t  E n v i ronmental Impact Statement ( 0 £ 1 5 )  f o r  t h e  Res i d e n t i a l  Conservation Service Program. 

Peoples is a pub l i c  u t i l i ty engaged prima r i l y  
i n  t h e  purchase, stora g e ,  p roduction , d i s t r ibution a n d  
s a l e  of natural gas a t  ret a i l  to approx imately 9 0 0 , 0 0 0  
r e S i d en t i a l ,  comme r c i a l  a n d  indus t r i � l  customers i n  the 
C i t y  of Ch i cago . Peopl e s  supports the use of conservation 
measures as a means of e n s u r i ng adequate energy supplies 
for the future . 

Peoples h a s  reviewed the DEIS and hereby submits 
comme n ts on one section of t h e  DEI S ,  the section re l a t i n g  
to e l e c t r i c  a n d  mech a n i c a l  i g n i t ion s y s tems , w h i ch con t a i n s  
inaccurate a n d  m i s l e a d i ng s t a t eme n t s . People s ' comme n t s  o n  
o n l y  one sect i on shou l �  n o t  b e  considered to be a n  i n d i c a ­
t i on of Peoples ' agreement wi t h  o r  approval of t h e  rema i n i n g  
s e c t i o n s  o f  the DEI S .  

I n  Paragraph 3 . 2 . 2 . 1 . 1 0 e n t i tled " E l e c t r i c  a n d  Hech a n i c a l  I g n i tion S y s tem s "  ( p .  3 - 8 7  o f th("> DEI S ) , D . O . E .  m akes reference t o  t.he cnnscquencC"s o f  f a i l u re o f  t h e  s a fety f e a t u r e  which i s  d e s i g ned to s h u t  off t h e  g � s  s u p p l y  i n  t h e  event t h a t  t h e  p i l o t  a n d / o r  ma i n  burner f a i l s  to i g n i t e  in g a s - f i red furnaces o r  boi l e r s  and s t a t e s ; " I f 

1 .  This statemen t was presented as a possibility .  No prob­
abi lity leve l was assigned or in tended and a revision has 
been made to e liminate this ambiquity . It is be lieved 
that adoption of the ANSI product standard would mitigate 
potentia l adverse impact. 
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Paqe Two 

t h i s  feature should fai l to oper ate prope r l y ,  it is l i kely 
that unburned g a s  w i l l  escape i nto the furnace room and/or 
b u i l d i ng ,  crea t i ng a s i g n i f i c a n t  h a z a rd to heal th and 
s a fety . "  Th i s  is a n  inaccurate s t a teme n t .  

T h e  qas- f i red furnace o r  b o i l e r  m u s t  b e  vented t o  
an active chimney . In the remote event of f a i lure of the 
i g n i t ion device to light the p i l ot o r  m a i n  b U r ne r ,  � n d  corre­
sponding f a i l u re o f  the safety f e c. ture ( f l ame-proving device ) . 
unburned g a s  wi l l  pass throu9h the burne r .  lIoweve r ,  In r.!Qs t  
case s ,  t h i s  unburned g a s  w i  1 1  b e  h a r m l e s s l y  vented o u t  o f  the 
bui ldinq via the vent connector and chimney . I t  w i l l  not 
" l i k e l y "  escape i n to the furnace room an0/or b u i l d i ng . I n  

o r d e r  f o r  the g a s  to e s c a p e  i nto t h e  b u i l d i ng ,  t h e  chimney 
would have to be b l ocke d ,  o r  there wou l d  have to be i n t e r n a l  
f lue b lockage in the appl iance . 

The consequences of chimney or i n te r n a l  f l ue 
b lockage are not unique to e le c t r i c  and mechan i c a l  i g n i t ion 
devices . There is no �ore l ike l ihoo0 of h a z a rd from elec­
tric and mech a n i c a l  i g n i t ion sys tems thon there is from 
conventional s ta n d i ng pi lot i g n i t i on systems . C e r t a i n l y  the 
probab i l i ty of an accident t h a t  a f fects the h e a l th of a 
b u i l d i ng ' s  occupants which would occur as a resu l t  of e i ther 
type i g n i t ion system i ns t a l l a t ion i s  very remote . Peoples 
be l ieves t h a t  P . O . E .  has overstated the r e l a tionship between 
health and s a f e ty hazards and e le c t r i c  and mech a n i c a l  i g n i ­
t i on systems . 

The re ference to e l e c t r i c  or mech � n i c a l  i g n i t ion 
systems in Pa ragraph 6 . 2 . 7  ( p .  6 - 2 4 )  a 1 so gives the m i s ­
l e ad i ng if'l'lpress i o n  that t h e  r i s k  o f  e x p l o s i o n  or s u f (oca­
t ion exists on l y  w i th e l e c t r i c  or mecha n i ca l  i q n i t i o n  
systems. D . O . F .  m u s t  recogn i z e  t h a t  these r i S K S  are a l so 
present w i t h  conve n t ional p i l ot i g n i tion s y s t ems and t h a t  
the pos s i bi l i ty o f  the occurrence o f  t h e s e  h a z a rds i s  ex­
t reme l y  remote regardless o f  what type o f  ig n i t i on system 
is used . 

Respec t f u l l y  submi tted , 

Wc � 
�1 . c. Holder 
Vice President 

2 .  

3 .  

4.  

The gas could vent through furnace air intakes if the 
f1ue was co ld and was not generating a draft . 

Section 3 . 2 . 2 . 1 . 1 0 has been revised to clarify that the 
potential hazard is not unique to e lectric and mech­
anical ignition systems, but that it a lso exists regard­
ing conventional pi lot ignition systems . 

The potential for risk exists, and until standards have 
been accepted to preclude or reduce the risk, this rec­
ognition must remain so stated. 
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PUBLIC SERVICE COMPANY OF COLORADO 

II public Senrlee Company C{!' <Drl>ll<lI>Il'!l(!fi.rJl 
p o. BOX 840 . DENVER, COLORADO 80201 

TO: Department of Energy - Conservation Staff 

FROM: Publ i c  Service Company of Co l o rado 

SEP 4 1979 
August 31 . 1 979 

We ' d  l i ke to c l a r i fy and expand on one suggestion i nc l uded i n  our 

written testimony submitted on June 8, 1 979 . and add another conserving 

measure. 

(ADDITION to 456 . 1 05 (d) "measure s " )  

[Our concern about the poss i b l e  bad effects of " t i 9hten1n9�up" 

homes w i th cau 1 k.ing and wea therstripping was brought about by 

our experience that spi l l  age of furnace combust i on products 

into occupied areas of the home often causes i l l ne s s .  The 

s i tuation often arises after infi l tration routes i n to the 

house are blocked. Our s t rong suggestion 1s to i n t roduce 

a i r  for combustion i nto a furnace area i s o l a ted from the 

occ"pied areas of the res i dence. The probabi l i ty .  or even 

pOS S i bi l i ty ,  of this  'type of s i tua t i on occ.rri r.g is denied by 

SOine, who c l a i m  this problem i s  tlon'ly reported i n  Denver" . 

Discussion with bu i l ding code offi c i a l s ,  an.:l reference to new 

combuition a i r  requirements nationwide, should effet:tively 

remove that doubt of nationwide appl icabi l i ty .  However. we ' d  

1 1 ke t o  support Our original statement wi th local field data 

just analyzed. In a sma l l .  representative sample of 72 of our 

res idential gas customers. we found six heating u n i t s  s pi l l i ng 

products of combustion into the l i vi ng area due to faul ty 

venting systems. The next l o g i c a l  s t e p .  that i s  assuming that 

the hazard to occupants would be h i gher i n  a tighter house, 

is not a hard one to take. We aga i n  suggest that the intro­

duction of outside air for combustion is a l i fe .. sa fety corr� i .:l  .. 

era 't i o n ,  as wel l  as an economical one. W i th oLits i de combustion 

4 3 7  

DOE appreciated this comment . Additiona l material regarding 
the potentia Z hazard of reduced air infil tration in homes 
with fau Zty heating systems is reflected in Section 
3. 2 . 2 . 1 . 1 1 .  
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a i r  added, there woul d also be no advantage to retrofitting 

a vent damper ,  a suggested measure. ] 

[In the course of the same project analyzed above, we obtai ned 

another set of data that has impl i cations for the RCS energy 

aud i t .  In the same samp l e  of 72 homes , we found 1 1  in which the 

heating uni t  had a faul ty heat exchanger or seal which caused 

l eakage of products of combustion i nto the warm air d i stribution 

system. Aga i n ,  you wou l d  expect the health effects of this 

s i tuation to be worse i n  a " tight" house ( recolmlended by the 

ReS) than i n  a " l oose" house. In th i s  cas e ,  the s i tuation would 

not be hel ped by the i ntroduction of outside combus tion a i r  to 

the i solated furnace area. Instead , i f  in the ReS program we 

are going to block. the routes of i n f i l tration into a hou se,  we 

need to design the program i n  such a wa.y that i t  wi l l  address 

at least the l a rge known contaminants or pol l utants. These 

prel imi nary data suggest that the gas furnace is potenti a l l y  a 

1 arge contri butor. 

We woul d  rest easier thinking that the fUl"'nace effi c i ency mod i ­

fication facet of the program would uncover the unsafe condi tions.  

But we understand that i n  order to keep the audit time within  a 

reasonable range, the 
-
"furnace audit" is being proposed as a 

"cursory" examination. We strongly object to that proposal . The 

ethical standards of this  Company and of the RCS program would 

be seriously compromised if l i fe-safety were g i ven that secondary 

pos i tion.  

Our technical support group tel l s  u.s that a compl ete safety check 

of the furnace , i n  conj unction w i th a furnace-only aud i t ,  wou l d  

take a n  averaqe of three hou� on- s i te .  A ,  tune-up o f  the furnace 

could take place at the same t i me ,  g i v i ng some tang i b l e  val ue fol'" 

2. As noted previous ly, Seetion 3 . 2 . 2 . 1 . 1 1 has been substan­
tially revised to address indoor air quality .  If a parti­
eu lar uti lity be lieves that the minimum requirements of the 
Program are inadequate to assure safety, nothing prevents 
that utility from adding additional proeedures to reduee 
pereeived risks . The partieular so lution proposed here is 
entirely within the seope of the Program. 
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the expense. Whi l e  we Can emphathize with the comp l i ca t i ons 

this proposal causes, we bel ieve that an course less safety ... 

conscious than this poses some danger to our consumers and , 

in fact. to the Success of the RCS program. ] 
Your attention to these matters is apprec i ated. If we can supply 

further informa t ion , please feel free to cal l  or write. 

FO:TP : s k  

Frank 0 1  iver 
Tra i n i ng and Program 

Devel opment Supervi sor 
550 - 1 5th Street . Room 624 
Oenver. Colorado 80202 (303 ) 571 -7200 

Thomas F. Potter 
Senior Trai ning Coordinator 
550 - 1 5th Street. Room 624 
Oenver. Colorado 80202 ( 303 ) 571 -7341 
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pwuc SERVICE COMPANY OF OKLAHOMA 
A CIENTRAl ANO SOUTH WEST COMPANY 

P.O SOX 201 I TULSA, OKLAHOMA 141021 {SIB} �83·3611 

ARCHUTTLE I'.!!G ' r -('Io 
....... of Co."."'''I_ "'"IUI' AUG 3 0 : .n/.Cl 

Augus t 2 2 ,  1979 

... . Margaret Si bley 
Office on Conservat i on & Solar Appl ications 
U. S .  Department of Energy 
20 Massachusetts Avenue N. W .  
Washington , O .  C .  20545 

4 3 2  

mID 

Re: Docket No. CAS-RM-79-101 

Dear Ms. Sibley: 

RCS Program Draft Envi ronmental 
Impact Statement 

The fol l owing comments on the docket ,ubject above referenced are submitted 
on behalf of Publ i c  Service Company of Okl ahoma . 

We have compl eted review of 00E/EIS-0050-0 ,  the Draft Envi ronmental Impact 
Statement dated July , 1 97 9 .  Our rev i ew  of thi s  document confirms and 
strengthens our bel i e f  in the appropriatene .. of our comments submitted on 
June 5, 1979, d i rected toward the proposed rules for the RCS program. 

For instance, we take i ssue with certai n  criteria for additional measures 
IS set out i n  Section 6 . 2 . 3  of the OEI S .  Spec i fi ca l l y ,  we refer to sub­
paragraphs (3) and ( 5 ) . Subparagraph (3) states "The measure must not i n ­
crellse consumption of non�renewable energy i n  typical houses i n  a substantial 
portion of the Uni ted States . That i s ,  measures wi l l  not be added which wou ld 
save ener in houses in some areas of the countr but would i ncrease ener 
use nsta e in houses i n  other areas ; "  un er i n f ng ad ed . Subpara­
graph (5) prohibits fuel switchin9 from one non-renewable fuel to another.  

We object to the concept i nferred i n  subparagraph ( 3 )  that substantial sections 
of the United States should be denied the energy s a v i ng of a conservation 
IIIelSure s i mply because the same saving might not occur i n  other sections. 
There is no "National C l i mate" . Vast areas in the South , mid South, Southwest 
and West have cl imatic characteri st i cs which permit the heat pump to operate 
with high se.sonal operating effici ency res u l t i ng in substantial  savings i n  
basic resource consumption, Furthermore , these same cl imatic characteristics 
cause the greatest use of energy for air cool i ng purposes . We suggest that 
these facts support maintai n i "" complete flexi b i l i ty in the design of a RCS 
program and that each state should maintain the right to design the plan which 
best suits the condi t i ons found within i ts boundaries . 

. C(NTRAL AND SOUTH WEST SYSTEM 

These comments most appropriate ly address the proposed rule . 
DOE agrees that subs tantial sections of the country should 
not be denied the use of an energy conservation measure jus t 
because the same savings might not occur in other parts of 
the country . These criteria are being reassessed. 
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Section 3 . 2 . 2 . 1 . 1 1  of the OEIS addresses I ndoor A i r  Qual i ty and expresses 
concern for indoor generated air pol l utants . We suggest that incl u s i on of 
the heat pump as a conservation device would effectively el iminate several 
of the Sources of i ndoor a i r  pol l utan t s .  

We urgently request your consideration of these cOrTlYlents i n  conjuncti on w i  th 
those we submitted on June 5, 1 979. Your careful attention wi l l  be appre­
ciated. 

a;� 
A1.:ch 

2.  Section 6. 2 . 3 addresses heat pumps . Rep lacement of a fau l ty 
gas furnace with a heat pump might reduce potentia l hazards . 
However� to the extent a heat pwnp reduces air infi ltration� 
it may a lso increase whatever potential hazard may exist from 
other indoor air po l lutants . 
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SOUTHW£STERN EL�CTRIC POWER COMPANY 

'fl Southwestern Electric Power Company 
Senlng: Northllll. T .... . Non'-_ Lou."rw1 . w ..... " ArlI.n_ 

GIl .... , Otto: 428 T, .. i.· P,O. 80. 21106 · Shreveport, Lou ... ,.. 71166 
AC ]1. TM. 222-2141 

.10M" 0, "",,.T.III . v_ .......... "1 
.,.. ...... I ... .......... .... ...... g,oY"' ...... 1I1 

Hs . f'largaret vi. S i b l ey 
O f f i ce o f  Conserva t i on a n d  

So l ar Ap pl i c � t i on s  
Jepartmen t O f  �nergy 
0::0 ;·lassact',..; s e t t s  ;'veol " e . .. . 10 .  
'-ash l ng ton , J .  C .  �0545 
Dear Ns . S i � l e y :  

AUG 29 1979 

42 1 August 27 , 1 97 9  

RE ' r<.es i d en t l � l  Ccns�r" il t l on Ser'/ i ce Proqr-am � Docke t N o .  CAS-R�1- 7 9 - 1 0 1  
iJra f t  t.l1 v l fom:'.?I ta i l m;...a c t  Sta ter,ent

" 

Ora ft Qegu l a tory . .c..nalys l s  

I n  r"y ora l ccr.rnents dated .4.pr i l 9 , 1 979 a nd my wri tten cColTlilents dated 

June 4, ' 179 rel a t l ve to the ReS Program , I requested tMdt Hlese cor.ments 

rema i n  open Jnti , our COr.lpany ndd had d chance to rev i ew the Dra f t  Env; ron� 
mer, t d l  I r.ipac t St� tel�:E:n t  and the )ra f t  Regu l a tory Ana l y s i s  for the Res i dent ia l 

Conser va t;  on Ser v l c e  Progrdr1. ' .... e have rev; ewed these documents and be 1 ;eve 

the r.later i a l  they ;lresent r e i n forces the COlTI'I'Ients that we made ir; the ear l i er 

presenta t i ons . P l ea s e  i n c l ude the ear l ier c()fllTlents as a part of our COfl'lT\ents 

concern i ng the l r.,;>ac t  (wd ana l y s l s  sta temen ts.  

The fol lowin� are add 1 t ; ona l cOTmlents rel a ti ve to the D r a f t  Env i ronr.lental 

lh,pac t  St.j te�·ent dl;d tne jl'aft ke<;u l a tory Analys i s .  

i l l  7he 'ld t l ona : t"ergy ;'c t rel a tes t o  tne overa l l  conserva t i on o f  

energy which  H'lcl udes a mininum o f  two area s � � the sa v i ng o f  energy and 

the s u b H l t u t lon o f  coa l and nuc l ea r  energy for the c r i t i ca l l y  short supply 

of 01 1 dnd -;as energy . 1M: pre\er.t RCS Program relates to saving enenJY but 

1 .  This comment addresses the Proposed Rule rather than the 
EIS. 
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is very weak i n  any attel�t to use coal or nuclear a s  .!Ii preferred source of 

energy . ;:'or the ReS Program to accomp l i s h  i ts objecti ves , it IrCJst i n c l ude 

rr.e tho43S whereby the consu�r can switch to the preferred fue l s  in thh 

country. An i!""IT!ed i a te example of thi s  is the neat pu� which is an 

excellent eFler:y savin� dev i c e ,  and wi th i n  tne very near fu ture it wi l l  be 

fueled by .:oa1 or nuclear produced electrical power throughout the U. S .  

I n  i ts 1 978 annual repor t  t o  Con<;lress , the Energy Information 
Adr.l i n i stration says u t i l i t i e s  wi l l  depend on coal for nearly 
two- tn i rds o f  their fue l supp ly by 1 99 5 .  Coal ' s  share of 
)enen t i on was about 3 7 . i n  1 977 dnd is forecast to ri se to 
50 , by 1 9J5 and 63 . by 1 99 5 .  Over that same t i me span, o i  1 
ana gas use is expected to dwi nd l e  to 2.; of a l l  genera t i on .  
Nuc l ea r ' s  share i n  1 995 i s  projected to be 25". ,  double the 
1 2 ,  share for 1 97 7 ,  

B y  1 9ti 5 ,  73 . o f  S�EPeO ' s  t o t a l  gene r � t i ng capa c i ty wi l l  b e  c o a l  or l i gn i te 

fired (see a :tacned Exhi b i t  No. 1 ) .  If there is to be an effec t i ve impact 

on tne come r /a t i on of o i l  and g a s .  the hea t pump needs to be p l aced a s  a 

h i gh p r i or i :j i te:!] in the current ReS Progral:1. 

( 2 )  The Envl ronmenta l  In:pac t  Sta tement soes i n t o  great l engt h concern i ng 

vari ous po l l utants 3nd �:akes no reference to red J c i r: <)  po l l u t a n t s  w h i c h  are 

produced a t  the res l den t i a l  l eve l  from the burn i ng of o i l or natural gas . 

Po l l uta nts Cdn only be kept to the mi n i mum by burning fuel i n  a power p l a nt 

where ex ,,",ens i ve e'lui plI�nt CiHl provide maxi mum control o f combus t i on emi ss i ons . 
T h i s ; s  an bpo r t a n t  fact and l e n d s  cred i b i l i ty to reconJllend i ng a heat pump 

d S  a h i � h  p r l ori  ty i telli in the pes ProgrJ T 1 .  
( 3 )  Olle of t h e  IJrea tes t enenjy l osses i n  t h e  l-e s i del1 t l a l  home i s  hea t  

l o s s  by i n f i l tr a t i o n .  Thi s \'Jas proven oy d e tJ i l ed a i r  i n f l : trd t i o n  s tud i es 

made bj Texas Power and l l y h t  ( see a t ttJched Exh i b i t  ;lo. 2 ) .  f.la ny ex i s t i ng 

homes can be 1·)(Ide i'luth more ener'JY e ff i c i en t bj reduc i ng i n f i l t r a t i o n  to 

mi n i illd 1 l eveh and i ns tJ l l i nr; a hea t P:.JIllP wh i ch creates no cor,lbu s t i b l e  Jases ; 

2 .  The effeots of oonservation measures on ambient air pol lution 
from gas and oi l furnaoes are addressed in Seotion 3 . 2 of the 
text. Heat pumps are addressed in Seotion 6. 3. 2 .  As desoribed 
in Seotion 3. 2 . 2 . 1 . 1 1, to the extent a heat pump reduoes air 
infi ltration, it may aggravate any potential hazards associated 
with indoor air pol lutants. 
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tnerffore9 there i s  no neeCi for larQe Quanti ties of i nf i l tration. 

ilQre consideration needs. to be gi ven to tn i s  proDl er- as i nf l l tration i s  

one o f  tne Njor sources o f  energy lost i n the home. 
(4) ThroughOut the impact statement. references were made to studies 

that art cont inuing rel ative to vari ous standards for energy conservation 

fea tures . We do not bel ieve any features should be i ncl uded that do not 

haw, a.Jequate standards IS it wi l l  be extl"'en.ely d i ff i c u l t  for an i nspector 

to evaluate t"e � " stal 1 ation if there are .,0 5 tlndarJs ';0 !'ol 1 or: . 

(5)  The Envi ronmental Im;Jlct Statement di sc;Jssed tax credi ts and thei r 

posi t i ve effect on the ReS Program if addi ti onal (red; ts ",ere made available. 

We subr.l1 t that shoilld DOE ask Congress for a.ddi tio'lal tu. cr@ui t that 

these cre� 1 U  be based on a sl iding scale. For i n s tance. one energy con� 

servat10n falture would receive a 20" c redi t . For two conserva tion feature s ,  

a 30,:, credi t \'.01011" be given. For three energl conserva t�on fea tures. a 40', 

cred i t  would te ;h.n. In thi s r.:anner, hr,;e a.r.t:Iunts of energy can be 

conserved b.clu$I" the residential custOr.'llr �i : l  nave '" incentive to make 

his hOIIIt as energy efficient as possibl e . 

Al l of the cc.III'nts submi t ted by Southwestern E lec tric Power COI'i'Ipany 

..... !>ftn lntended to IIIte the ReS Program more accepUbl. to the res i dential 

customers , since they are I vol untary part of the progr.·�. 

ngc 

AtUc_U: b.fbits 

Sfncorely, 

d�'·¥ 
John O .  Hayter , V i c e  PreSi Jellt 
""rketiny Serv ices dnj .\I"U �evelop:�.ent 

I. DOE concurs 1JJi th comment No . 4 and has so stated. 
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August 28, 1979 

Ms. llargaret W.  S i b l ey 
Office of Conservation and Solar App l i cati ons 
Ma i l  Stop 2221C 
Department of Energy 
20 Massachusetts Avenue. N . W .  
Washington, D .  C .  2DS4S 

RE : Residential Conservation Service Program ( Docket No. CAS-RM-79-IOI ) 

Dear Ms . S i b l ey :  

Review Draft Regul atory AnalYS i s ,  
Urban a n d  Communi ty Impact Analys i s  
and Draft Environmental Impact 
Sta tement 

We have studied the three above l i s ted documents in reference 
to the Residential Conservation Service Program and are prompted to 
respond with the attached written c"""'ents due to i ncons i s tencies 
between the content of the documents and the i ntent of Congress in 
passing the National Energy Conservation Pol i cy Act ,  Publ i c  law 
95- 6 1 9 ,  dated November 9, 1978. 

In addition to the study of the proposed rules and supporting 
document s .  we have a l s o  attended severa l meetings on this program. 
inclUding the one hel d  i n  Washin9ton, D.  C .  this month. 

These c""""nts are submitted in true i n terest of cooperation as 
we Ire ful ly aware of the Nation ' s  need to conserve energy, and we 
wou l d  l i ke for the RCS to be a workab l e  program toward achieving the 
goals of the Act. 

We wi 11 be glad to further di scuss any comment that may need 
clarification. 

che Att.e ..... nts 

Yours very truly. 

� l1of.R.IS �, 
• B .  'lJRR I S ,  JR • 
....... �et1n\i Ser .. : .:e� 

• Q . : .  " " ":'  • · C ,, ·  ... eo· .. ..  ' II  .. .. .  "' 't . " . •  " � � f' '' � '=' . l 

4 5 �  
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TEXAS ELECTRIC SERVICE COMPANY , (CONT ' D) 

UNITED STATES OF AMERICA 

DEPARTMENT OF ENERGY 

Rev i ew Draft Regulatory Ana lysis for the 
"Residential Conservatl\)n Service , "  
Urban and C"""unity Impact A na  lys i s  a nd  
Draft Envi ronmental Impact Statement 

Docket No. CAS-RM-79-IOI 

Specific Comments From 

Texas Electric Service Companx 

Review Draft Regulatory Analys i s  for the Residential Conservati on 

Service 

The "analysis"  is a very difficult and confusing document due to i ts 

length and especia 1 1 y  its redundancy of the materia 1 presented . 

According to the statements on page IV-I of this analys i s ,  the 

Department of Energy was requi red by Executive Order 12044, and its 

own Interim Management Directive dated April 25, 1978. to conduct economic 

impact estimates. proj ections of the impact of regulatory a l ternatives on the 

goals of the Hati(\nal Energy Phn and on institutional issues created 

by the proposed regul ations. 

Also found on page IV-I i s  the following quote "The results of this 

analysis were used by DOE i n  its rul_king acti v i ty. " This di rect quote 

is very alanning i n  that i t  destroys the cred i b i l i ty of this analys i S  

and the proposed rules o f  the RCS program. The proposed rules were 

i ssued Harch 1 9 ,  1979, and the analysiS is dated Apr i l ,  1979. According 

to the proposed rul es on pages 16585 and 16586 " DOE has determi ned that 

the Proposed Rule is a major policy and program ini tiative which requires 

fonnal urban and c"""unity impact analys i s .  The analysis wi l l  be in­

corporated into the regulatory analysis required under Executive Order 

12044 . .. 

1 .  These issues addressed by this seation refer to the 
Draft ReguLatory AnaLysis and have been addressed 
in the ReguLatory AnaLysis� Part 3� Chapter I. 
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The Jun. 25, 1979, Federll Reghter Innounced thlt the drift of 

urban Ind cOlllllJn l ty  I.plct ISsessment 15 now IYllllble. 

The oeollOllllc burden of the RCS progrl. under the proposed rules 15 

gOing to fal l  on uti l i ty cIJDplnles Ind their rlteplyers. The fact that the 

proposed rulos �re deyeloped wi thout s tudy of the regulatory Ina lysis or 

study of urbln Ind comunity implct Issessment 1 5  I frightening r .. l ha­

tion of the i naccurlcles of cost projections. 

In the "Orlft Regu l ltory Analysh" progrlm costs Ire i ncrelSed 

by $500 mi l l i on ,  professionll posi tions Ire Ilmost doubled, clericil 

posi tions Ire Incr .. sed by 1000, Ind stl 1 1  costs Ire grossly understated. 

The "Anllysh" seens to be based on a reference progrlBl Ind I 

response rite based on the experience of !. uti l i ty which offered free audits 

IS plrt of I retrofi t  progrlBl that was slmillr to the proposed RCS Progrlm. 

To base an "Analysh" of 4 program of thh IMgni tude on the experience 

of � uti l i ty 15 I serious brelch of fil th that Congress placed in the 

Deplrtment of Energy I n  deyeloplng I progrl. under the "ECPA. 

Contrlry to the conclus ion of the "Analysh" there Ire .. ny uti l i ties, 

expetl l 1 1y I n  our Irea, that hlye over the yelrs deyeloped conseryation 

programs for a l l  cl asses of custOfllRr s .  

The f i na l  rules should be proeeded by I stlt_nt o f  Iccurlte 

costs of the progra .. IS related to the OOE, states Ind coyered uti l i ties , 

ba sed on a l l  I t_s coyered under the "ECPA and not jus t It ... s wi th payback 

of six .rears or less. 

If thh Is not felSlble, then the final rules regarding audits and 

progra .. announc_nts should be based on requl rOllent of these It_ only. 

See response No . 1 above . 
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.,. T ... I £1.ctric Servic. Ca.paour 

urban Inc! c-ni!,y IlI!J)!ct AnalYlh 
The UClA 11 based on only fiv. It_ of .neru cons.rvation _lures, 

..... r.1I the proposed rul es of suggested _lIurel cover s i xteen i tellls .  

I t  1 1  v.ry difficult to obtl i n  I true lnalYlis o f  the implct o f  such 

a progrlll when DOE'I anllysis does not cover a l l  it .. s IS 1 ht.d in the 

"ECPA. 

The stlt_t "Al l tlllplo,.nt generated wi l l  be temporary . . . .  " is most 

di sconc.rting. It wi l l  be very d i fficult to employ clerica l , professional 

and auditor posi tions of qua l ified personn.l on a "t ... porary" basi s .  

Five·yoar emplo,.nt i n  the private sector could hardly be considered 

t ... porary, considering unemploym.nt benefits, r.tir .... nt benefits,  etc. 

It is .xtr .... l y  difficul t to imagine that any fed.ra l ,  state or local 

position created a s  a r.su l t  of the RCS Program would be temporary. 

IIIsed on the i nfo .... tion in the Draft Regulatory Analysis concerni ng 

71 response rate, number of workdays . hours per lud1 t, etc 0 ,  projected 

to our 380,000 res idential  dwel l i ngs that qua l i fy under RCS, w. would need 

to employ a minimum of 35 audi tors and thr.e arrangers. We feel that 

thi s  •• timate is l ow due to the s l z. of our S.rvic. area, which 1 s  approxi .  

mately 120 mi l • •  wid. by 400 m i l .s l o ng .  T h i s  estimate does not tlk. i n to 

consid.ration sup.rv i sory or other clerical employees. Of course, 250 
productiv. workdays as establ i shed in the ORA is unrea l i stic. We fe.l 

220 productive workda.vs would be a more real 1 stic .stimat. due to i nclement 

""ather, sickn ... , vacation and add i t i onal training.  

On page VI-47 conc.rning Impact on uti l i ties regarding Renewable 

Resourco Component of the proposed ReS Program, I t  states i n  part "each 

uti l i ty company w i l l  r<qulr. a program staff of between 10 and 20 people 

for its I"plementatlon."  Furth.r on page VI-48. a statement is made that 

See response No . 1 above . 
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'tllese wi l l  not be pe .... nent additions to the enplo)'llltnt but . '  

As suted before , ... feel I t  wi l l  be difficult to employ qua l i fied 

conservation audit personnel on a tenoporary basis. It wi l l  be even ""re 

difficult to employ highly technical solar-wind auditors for just a five 

year progra ... 

If thl estlNtes concerning solar audi tors needed by util Itles h 
accurate on page VI-4, It should certainly not be consi dered insignificant. 

Based on estlNtes of 10,000 solar audits per 100,000 residential cus­

t.-rs projected to our 380,000 residential customers, ... would need to 

_loy 95 solar auditors (Z5 per 100,000 cust ..... rs x 3.8)  plus 38 ... nage-

III!nt positions. This Is ""re auditors than Is needed for conservation audits. 

The estimate of personnel required to do solar audits and conservation 

audits for our company based on the fonnulas found in the ORA and UClA i s  

1 7 1  new positions. If this number I s  ..,ltlplfed by the number of covered 

utl l f tles of our she In the country, this should not be considered 

'InS ignificant" a s  quoted In the last paragraph on page VI-49. 
To further add to the concern of the cred ibi l i ty of the analysis Is 

The Bureau of labor Statistics 1/0 model to reflect jobs created by solar 

Investments. This model shows decr.ases In jobs I n  the electric uti l i ty 

Industry, state and local gove ...... nt enterpriSes , a l l  of which are di rectly 

connected with all phases of the RCS Program. 

The UClA devotes over 50S of the analysis to renewable resource 

component of the proposed RCS Program whi l e  sta t i ng on page VI-ZS that 

"This study was done too soon to benefit from definitive studies on soci a l  

effects o f  residential app l i cations o f  solar energy. " And to further 

add confusion, the majority of page VI-Z6 Is devoted to uncertainties 

about solar appl ications, labor prOjections , assumptions and biases of 

See pesponse No. 1 above . 
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-5- T .... s Eltetrlc Se,..,lce tapany 

the .... I t.rs. IS .. 1 1  IS on their varying _thodologles. 

""st of the above concern. point to an und.r.stl_te of total costs 

lSsochted with the ReS Progr .... 

It Is suggested that a lllre r .. l l stlc cost estllllte be provided 

for .ach s .... nt of the progr .. and for oach affected Industry ""en 

the flital ru10s are published. 

Draft Envlro_ntal IlII!!Ict Stat_nt 

.. hl l. dl sagr .. 11I9 with SOllIe of the "",thodologles and conclusions 

arrived at In this doc_to It Is a vary w l l  prepared analysis. It 

Is understandable. concise and c,"""lete. The OEiS would have been 

very helpful In preparing our .... l tten c .... nts on the proposed rules. 

The O£lS does at l east approach the subject of added costs if 

all energy conservation ... ures are audited which are l i sted I n  the 
legi slation. The cost of the progr ... Is I ncreased by $568 . 1 1 1 1on. 

This I s  the type of IMportant Information that should have been provided 

with the proposed rule.. Legisl ation states that audits .. st cover 

these I t_ l i sted and to base costs on anything less Is decei ving 

Congress. utl l l tl.s and our ratepayers. 

S-ry 

These COIIIents are sutooltted In the true Interest of cooperation. 

It I s  V i ta l ly I"portant that the final rules of the Res are acceptable and 

workable at all levels to obtain the goals of the "EePA. 

To this end w rec_nd that: 

( I )  The final rules of the Res Progr ... give 

.... 1_ flexibi l i ty to the states In d.velop­

.. nt of their pllns. 

(2) The rule, establ ish broad conservation goals 

and not be prescriptive In nature. 

2.  WhiZe this comment suggests disagreement with certain 
aspects of the DEIS� it does not give specifics to 

which responses can be made . 
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-6- Tex .. Electric Serylc. e .. PI/IJ' 

(3) DOE fully study the econOftlic imPict 

of .Ich final rule IS It Iffects the 

Nation ' s  gOll to conserve energy resourtes. 

the uti l i ty  In c ... ying out the program 

Ind the ultl  ... te costs to the rateplyers. 

(4) DOE seek asshtance and guidlnce from 

u ti l i ti es ,  ... nufacturers and ot.he .. d i rectly 

Inyolved In the ReS Progrllll. 

R. 8. IIorrh. Jr. 
Marketing 51,.,!c" 
AulllSt 21. lt7' 
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TEXAS POWER AND LIGHT COMPANY , (CONT ' D) 

My name i s  Leo Stambaugh a n d  I ' m  gl ad t o  get t o  b e  here. I am 

Assistant to the Manager of Customer Services at Texas Power 1 Light Coq>any 

in Dal l as. The Company serves over 650,000 res identhl customers in the 

North Central part of the state. Our reputation for being competent i n  

serving th.s. customers ma y  b e  seen i n  th. l a test findi ngs of Central 

Surveys,  Inc. which states that over 90� of our cus tomers feel they can 

bel ieve what we tel l them about the wise use of energy ; that 98� are favor­

abl. about the Company ' s  rel i a bi l i ty and dependabi l i ty of service; and that 

half  of the customers woul d  want TP&L to conduct a free home energy inspection. 

( Only 9t sa i d  they woul d  spend $40 for an audi t ,  which i nd i cates that cost w i l l  

severely i n h i b i t  requests for audits - 41'1d we don ' t  yet k.now the opinion o f  

o u r  PUC concerning customers bearing the cost o f  such a serv i ce . )  

We were a l so pleased to see that t he  Conv;>any ' s  research has been 

recognized by the Congress '  Office of Technology Assessment. Page 229 of 

their book Residential Energy Conservation states that i nfi l tration accounts 

for 20% to 40� of a l l  heat loss through the bui l d i ng envelope - in both old 

and new construction . This reinforces one aspect of our concern for the ReS 

Program. Even the oEIS almost i gnores this important factor of energy wast. 

by overshadowing the few paragraphs on the i mportance of reducing air l eaks 

by spendi ng more than twel ve pages on Radon gas accumu l a t i ng due to ti ghtening 

up homes. 

I f  your home leak.s , you ' re wasting money and energy plus being uncom .. 

fortable. If you correct a i r  leaks , you are then at l i berty to select where 

a i r  wi l l  enter and exi t .  You may intenti ona l l y  raise or l ower a wi ndow to 

control tobacco smok.e, moisture, or even radioactive gases . You may even warm, 

cool , or fi l ter this air s i nce you would know where to treat i t .  

DOE does not agree that the DEIS "almost ignores " heat loss 
by infi ltration. The DEIS focused properly upon the 
environmenta l impacts of tightening up homes.  
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Page 

Yet the DE I S  sk.irts the i nf i l tration i ss u e ,  and even the ReS Program 

Draft confuses everyone. The ReS requ i res cau l k i ng before the reconmended 

floor i ns u l a t i on is added, but then contrd o i c ts i tse l f  by s t a t i ng that we are 

� to recorrmend caul k i ng and weathers t r i p p i n g .  

Probably everyone here c a n  tel l t h e  tonnage of the i r  a i r  con d i t i oners . 

the area of the i r  homes , the temperatures they ma i n t a i n  - but no one in here 

knows how much a i r  leagage they have . Even a home wi th gaskets on every swi tch 

pl ate (as accompa n i e s  these comments ) vli l l  not ena b l e  you to guarantee t h a t  the 

l eakage wi l l  be any part i c u l a r  amoun t .  So unt i l  the ReS Program resolves t h i s  

i n f i l tration measurement qUf:' s t i on ,  whi c h  accounts for up t o  40% o f  t h e  homes ' 

heat ga i ns or l os s e s ,  then the impact on energy usage can ' t  be answered , nor 

can the envircnmental effect be determined . Even worse , addi ng ce i l i n g  i n s u l a �  

t i o n  wi l l  n o t  reduce a customer ' s  bi l l  i f  t h e  equivalent of two wi ndows are 

s t i l l  open to a l l ow energy 1 0 5 5 .  Just l a s t  wee k ,  I saw a report showing that 

cau l !dng the solepl ate of a 2 , 000 square foot home near Da l l as wou l d  reduce 

i ts annual operating costs by £ 1 40 .  Tha t ' s  a lot of results for l i t t l e  cost 

from someth i ng ReS i mp l ies to be not worth d i scuss ing . 

As some of our past actions rnay i n d i c a t e ,  TP&L does want a good veh i c l e  

t o  use i n  del i ve r i n g  conservation messages to our customers . W e  want good 

programs in other states . too, so tha t cus tomers moving to the Sunbe l t  wi l l  be 

precol'1 d i t i oned for conservat i o n .  At the conc l us i on of t h i s  tal k we wi l l  repeat 

the request for a properly d i rected workable - acceptable - afforda b l e  program. 

One of your members confiden t i a l l y  as ked me why the elect r i c  u t i l i t i es were so 

nega tive about the RCS. I hope this a t t i tude wi 11 be seen a s  a barometer to 

i nd i cate that the RCS , the ORA , and then the DE I S ,  unless you have made a number 

o f  i mprovements , have been voted to be "not effec t i v e "  by those regu l arly work-

i ng wi th customer ori ented programs . 

2 .  The EIS does no t sirrrp Zy "skirt " the infi ltration 
issue . It addresses both the energy savings from 
reduced infi ltration and its re lation to indoor 
air qua li ty • 



("') I 
0'\ 
'" 

TEXAS POWER AND LIGHT COI1PANY , (CONT ' D) 

Page 3 

We are a l so concerned about the rumor that the draft of the ffnal ReS 

rules are a l ready c i rculating within your offices even before the conc l u s i on 

of thi'5  hearing and its wri tten comnent period . . •  

Si nce there has been additional time to produce the DE I S .  we might 

assume i t  sti l l  i ndi cates the thinking of 00E. I t  sti l l  acknowledges (on 

Page 3� 148) that n • • •  there are also a number of . . .  a l ternatives . . .  in the ReS 

Program regarding such things as . . .  the number of i nspections requi red to be 

made by partic i pating ut i l i ty companies . .  , " ,  We must worry and even doubt 

the accuracy of the DEiS when it is contrasted with the NECPA. and i ts v i v i d  

statement i n  Section 2 1 5  saying n • • •  that a uti l i ty s h a l l  b e  requi red t o  mak.e 

only one inspection of a residence . . .  " , 
I t ' s  good to see the DE I S  authors acknowledge the v a l ue of HUO ' s  

Minimum Property Standards. a s  they d i d  o n  Pages 3 - 1 06 .  3 - 1 0 7 .  3-109.  3-1 1 2 .  

and the statement on 3-1 1 3  that "There are no known s i gn i f i cant controversies 

regarding the effectiveness of the MPS i n  protecting publ i c  hea l th " .  The 

conment on 3·61 accepted the opi ni ons of business by saying " . . .  affected 

industries have reported havi n g  no knowledge of any such fai l ures " .  And 

based on th i s .  the n • • •  hazard is thus not considered" by OOE. Now, regarding 

the ReS , business has repeatedly stl!ted that the w i r i ng tro;Jghs are not 

needed for attic insulation.  HUD does not feel that it is needed in their MPS. 

The test method for w i re temperatures referred to on Page 3-49 is not typ i cal . 

Even the DEIS comment l ower on that page states that "The probabi l i ty that 

surrounding an atti c w i re with thermal insulation wi l l  cause it to overheat to 

the extent that i t  wi l l  start a fire i s  not known " .  We do know thi s  - cost 

increases deter acceptance - and known needless cost i ncreases wi l l  remove the 

conv iction from the presentations of the auditors. This wi l l  weaken the ReS 

acceptance. 
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Page- 4 

We wi l l  a l so a s k  that you review Pages 3-34 and 3-35. Both pages 

al l ude to savings from coo l i n g ,  and the val ue to the South by reducing 

5urTITlertime demand. It i s  hard to cross-reference t h i s  to the ReS plans 

s i nce high eff i c i e ncy air cond i t i oners were not addressed, nor was reducing 

i nfi l tration i ncl uded in most of the Append i x  I (A)  suggested ReS measures. 

So rather than changing the OE I S ,  we ask - urge - that the ReS rules be 

mod i fied to improve cool i n g  performance, thus achieve the DElS expected 

cond i ti on s .  

You wi n a l s o  w a n t  t o  review t h e  assumption on P a g e  3 - 6 5  11that ill 
electrical equi pment in the bui l d i n g  is grounded . . .  " or else not i ns ta l l  

reflective aluminum foi l  i nsulation.  (Why not a l so i nc l ude foi l  ... faced 

batts ? )  Ei ther that writer, too, is m i s i nterpreting the proposed rules or 

e l s e  he may have seen an example of what we have been worried about. 

Representatives of the Edison Electric Insti tute have testified 

several times about a program para l l e 1  to thi s  - the Energy Extension 

Serv i c e .  The EES in test programs has been offering home audits and con-

servation adv i c e .  Such dup l i cation by DOE programs wi l l  be counter-productive 

unless their advice and savings pred i c t i ons paral l e l  data provided by the 

ReS covered uti l i ti e s .  Las t  week I was tol d  that an EES staff member w<s not 

even aware of the ReS acti v i t i e s .  It wi l l  be good i f  the ORA and the OE I S  

both consider what would OCCur i f  s u c h  spec ial i zed appl i cations a s  the Solar 

and Wind Act i v i ti es were transferred to the Energy Extension Service for 

them to proroote - des i gn - and inspect. Thi s wont t hurt energy use according 

to the conment on OEIS 3- 1 1 7  that says "Because the tota l energy expected to 

be d i spl aced by renewab l e  resources measures as a result of the ReS Program 

is smal l ,  the benefits resulting . . .  wi l l  a l so be sma l l " .  

3.  Section 456. 908 of the Proposed Rule required that all 
electrical equipment in a bui lding be grounded before 
reflective foi l  insulation was insta l led. 
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Page 5 

Page 6- 1 5  of the OE I S  locks in on the part of the Act regarding 

Program changes. I n  l i ght of the President ' s  encouragetr�nt i n  July to use 

heating sources other than distil led imported o i l s ,  you may want to attempt 

to get i tem ( 5 )  changed. And wh i l e  you're asking for changes · go ahead 

and ask for the abi l i ty to a l low regional di fferences . Mainta i n i ng on 

paper a nati onwide uni formity may be wasteful at some local level . Regions 

are :::I i fftrent, and the Appendix shows you ' ve started to agree to local 

variations. 

The nElS i s  not clear as to whether they consi dered actual wind 

data or your 40� enhanced data in their evaluation s .  Using the p l us 40% 

would have been wrong , and using the actual data woul d  be inconsi stent with 

the proposed rules. Which did they consider? 

We rema i n  less than satisfied with the incremental revel ations of 

the total RCS package. Even the last to emerge ,  the July 1979 DEI S  • on 

ahcst every other page sti l l  conveys the message " i ncomplete" when it says 

things l i ke: 

"The proposed rule does riot establ i sh spec i fi c  standards . . .  at this 

time . "  3-1 1 3  

"OOE. • .  reserves the right to develop or prescribe appropriate standards 

at some future time . "  3-1 1 4  

• • • .  the program has not yet detenoi n ed  . . .  " 3 -1 1 5  

" ( Reserved ) '  3-125 

• . • •  wi l l  be defined by October 1979 . "  3-141 

"These interim Standards . • .  wi 1 1  be prov ided • . .  ; "  l ate (980 . "  3 .. 1 40 

"Standards for IJse by • • •  u t i l i t i es to guide u ti l i ty l ine mai ntenance 

and re9ulate the related SWECS·grid intertie equipment wi l l  be prepared by 

OOE for distribution in late 1 980." (Much could be said about thi s : )  3-141 

) .  

. 
' . 

See response No . 1 to Laclede Gas Company, page C-32 
with respect to fue l-switching and State measures . 

The enhanced wind data are not re levant to the concerns 
addressed in the EIS. 

The DEIS stated accurate ly the facts as of the pub lication 
date . These matters were discussed in the Preamb le to the 
NOPR and DOE has acted accordingly . 
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Pate , 

·DOE Is p,..,paring • • •  · ,  • • • .  111 1 1  be dev@lop@d • • •  · ,  • • • •  wrt 111 1 1  

start SOOll • • •  " , and • . . . OO E  wi l l  consld@r • • •  ..ne n  t he  crlt.rla bec� 

I .. i hble . "  3-143 

Ii@ cannot find fault with th@ ld@a on OEIS (Pag@ 3-120). I t  lndi-

Cit@S that in utrt!lll! clns of solar coll ector ov@r-t@qlerltu,.., conditions, 

a fir@ may occur It which ti ... i t  wuld r@quir@ e .. cultion of th@ 1,..,1 .  
Until th@ ReS rules Irt cl arified o r  correct@d, the ,..,g.latory 

Inllysis cln't be that helpful to uS i n  Inticipating IAIn_r nor budg@t 

_ds. It Ilso IP�ors thlt th@ OIlA di ffers from our views IS to the human 

flctors - the abi l i ty to pIckage the ReS in I fonn that 111 11 inspi ,.., custa.rs 

to acc@pt i t .  You'v@ hurd enough of us Stlt@ that we doubt the ReS 

Icc@pUbi l tty in i ts pres@nt fonn. 

We wi l l  not ask that th@ progr� � drop�d. Ii@ do ask thlt )'Ou 

re-form the phns with ""ch g,..,ater consideration of the �ople that wi l l  

be involved with i t .  R...,ve than @l _nts which neither yo u  nor I bel teve 

in enough to do to our own hOOlOs. Now thlt the ... jor portions of the progr_ 

""" out (OIlA, ReS , DE I S ,  UClA ) ,  go blck ov@r th@DI slowly to obtlin I con­

sistency. 

Ii@ sti l l  think th@ Nltionll Energy lIltch could be _ified to Slttsfy 

MEePA, the uti l i ties ,  Ind our custa.rs. But the,.., is sti l l  enough contro­

versy to indl clte that the ReS 111 1 1  satisfy no on@. Let ' s  produce I pragr .. 

that in fhe yelrs w i l l  Ichie .. both COIIStrvltion Ind Sltisfied parti cipants. 



APPENDIX D 

D ISTRIBUTION 

D-l 



APPENDIX D 

DISTRIBUTION 

This Final Environmental Impac t  S t atement is being s ent to 
the following persons , agencies , and organizations : 

v 

'/ 

v 

Each State Clearinghous e  for environmental review 

Each witnes s who tes tified at  the Augus t 14 , 19 79 , 

hear ing on the Draft EIS 

Each person who submit ted comments on the DEI S  

The U . S .  Environmental Protect ion Agency 

The Council on Environmental Quality 

The U . S .  Consumer Product Safety Commis s ion 

The U . S .  Dep artment of  Heal th and Human Services 

The U . S .  Department of Hous ing and Urban Development 

The Nat ional Bureau o f · Standards (U . S .  Dep t . o f  Commerce ) 

The Oak Ridge Nat ional Laboratory 

The Lawrence Berkeley Laboratory 

Any o ther person reques t ing a copy in wri t ing from : 

Dan Quigley 
Res ident ial Cons ervat ion Service 
Conservat ion and Solar Energy 
U . S .  Dep artment o f  Energy 
20 Mas s achus e t t s  Ave . N . W .  
Washington , D . C .  2 0 5 8 5  
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